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GAS PURIFICATION IN THE MEDIUM-SIZE GAS PLANTS OF 
ILLINOIS 


By W. A. Dunxvty and C. E, BARNES 


PURPOSE OF ‘THE INVESTIGATION 

For several years, the Illinois State Geological Survey Division, the 
tngineering Experiment Station of the University of Illinois, and the U. S. 
Bureau of Mines have been carrying on a cooperative investigation of coal 
and coal-mining methods in the central district, which includes the states 
of Illinois and Indiana, and the western end of Kentucky. One division 
of the main investigation is the use of coals of this district in gas manufae- 
ture. A number of bulletins have been published (see inside rear cover), 
dealing with various phases of this subject. Gas purification, the topic 
discussed in the present bulletin, is a phase of the subject which has an im- 
portant bearing on the use of central district coals in gas manufacture with 

the existing equipment and operating methods. 

One of the chief problems confronting the gas operator in using coals 
of the central district in place of gas coals from Pennsylvania, West Vir- 
ginia, and eastern Kentucky, is the’ increased amount of sulphur which 
must be removed from the gas before distribution. ‘This increase may be 
small or large, according to the particular coal used, but even the central 
district coals of lowest sulphur content usually contain more sulphur and 
yield more to the unpurified gas, whether coal-gas or water-gas, than do 
the best low-sulphur gas coals*from the regions mentioned, or the cokes 
made from those coals. 

Recognizing this condition, it was decided to make a study of existing 
purifying conditions in the gas plants in Illinois, to ascertain to what extent 
the use of low-sulphur central district coals would overload the purifying 
equipment now installed, and where changes in equipment, operating 
methods, or purifying materials might be necessary to enable the various 
plants to purify the gas from central district coals economically, should 

other conditions make a more extended use of these coals desirable. 


INSPECTION OF GAS PLANTS 


The problem of studying Illinois gas-purifying conditions was 

» assigned to W, A. Dunkley, gas engineer of the State Geological Survey 
Division, and an inspection trip was made by him to sixteen gas plants. The 
plants visited comprised nearly all of the medium-size plants of the State, 


. 
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including the suburban plants of Chicago. The urban plants of Chicago — 


were not studied at this time, since it was felt that on account of their 
large size and special conditions, they might have problems which were not 
typical of individual plants in smaller cities. 


Nature or Data CoLLectEeD 


In visiting the various plants an effort was made to secure as detailed 
information as possible in the time available, regarding load factor, size 
and arrangement of equipment for cleaning and purifying the gas, gas 
storage capacity, fuels used, and purifying methods employed. A few 
simple tests were made in each plant to determine the sulphur content of 
the unpurified gas and the amount of tar entrained in the gas entering the 
purifiers. Samples of spent purifying material and unused material were 
collected wherever possible, in order that information to be gained from 
chemical analysis of these materials might supplement the information 
available from inspection of the plants and conversation with the operat- 
ors. At all stages of the inspection, hearty cooperation was given by the 
gas men interviewed, and much interest was manifested by them. 

With the opening of the college year, 1919-1920, at the University of 
Illinois, C. E. Barnes, research graduate assistant in gas engineering at the 
University, was assigned to assist Mr. Dunkley in this study. Mr, Barnes 
devoted most of his time to the analytical work involved in studying the 
purifying materials collected during the inspection of the various plants. 


A summary of the results of these studies and a statement of the con- ° 


clusions that seem warranted follow: 


SUMMARY 


To summarize briefly, the following purifying conditions were found 
to exist in the plants inspected: | 

1. Low-sulphur eastern gas coals were being used in practically all 
of the coal-gas plants inspected. ‘These low-sulphur coals, together with 
the considerable percentages of. water-gas made in most of the plants, gave 


an average HS content in the gas entering the purifiers of only 250 grains 


per 100 cubic feet. 


2. Six of the eight straight water-gas plants inspected were using 
low-sulphur Illinois or Indiana coals for generator fuel. The average 


H,S content in the unpurified gas in the water-gas plants was ‘140 grains: 
per 100 cubic feet. 


. 


3. In spite of the generally low sulphur-content of the gas to be 


purified in all the plants, 75 per cent of the water-gas plants and 50 per 


SUMMARY 9 


: cent af the mixed- Peas plants had maximum hourly gas productions in 
_ excess of purifier capacities. The computed overloads varied from 11.5 to 
177 per cent. 


4. Only two water-gas plants and one mixed-gas plant had average 
~ hourly productions in excess of purifying capacity. 


5. Overload in most cases was due to lack of uniformity of load on 
the purifiers. This in turn was due to the sharp peak load and insufficient 
holder capacity. In some cases the load could probably have been materi- 
ally reduced by a little more attention to the rate of pumping gas through 
the purifiers. 

6. Tar in appreciable amounts was found in the gas entering the 

_ purifiers in nearly all the plants inspected. ‘The spent oxide from ait the 

' plants contained some tar. ‘The average tar content of spent oxides from 
water-gas plants was 6.9 per cent and from mixed-gas plants 3.6 per cent. 
‘Tar seemed to be chiefly responsible for low sulphur absorption in some 
cases. 

7. ‘The spent oxides from mixed-gas plants had an average sulphur 
‘content of 37.4 per cent, and those from straight water-gas plants had an 
s average sulphur content of 21.7 per cent. Overload and tar seemed to be 

mainly responsible for these conditions in some cases. In other cases, 
operating methods seemed to-be the cause of these low absorptions. 


I 


8. Revivification in place was practiced by most water-gas plants but 
‘ by few mixed-gas plants at the time of inspection. Only one plant revivified 
~ oxide in the off-box. Little trouble was reported in that plant as a result 
of the practice, and the operating-costs were low. 
9. ‘Though several purifying installations are arranged for reversible 
gas flow, there seems to be little effort to realize the fullest advantage 
from this arrangement. The same is true of rotation of boxes. 


10. Few operators keep purifying records from which actual per- 
formance of a particular batch of oxide or method of operation can be 
_ definitely determined. 
ye 11. Few operators make any systematic quantitative tests on their 
_ purifiers to determine performance of the individual oxide batches. In 

‘several plants where the necessary testing apparatus is available, it is 
seldom used. 
12." It seems that the greatest opportunity for immediate improve- 
; ment. in purifying conditions rests in the establishment of a simple but 

regular testing routine, together with better purification records. ‘The 
; analysis of fouled oxides for sulphur and tar, even if done by an outside 


laboratory, would, it is believed, be worth while. 
~ 


, 
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13. Total purification costs for the year 1919 varied in the plants 
inspected from 0,5 cents to 2.25 cents per 1,000 cubic feet of gas purified. 
Careful ‘operation and good facilities for the handling of oxide were 
apparently responsible for low costs in several cases where the equipment 
was overloaded. Different conditions prevailing in different plants pre- 
clude the possibility of drawing comparisons as to the effects of load, etc., _ 
on costs. 


14. Few different oxides are used in the plants of the State. It is 
believed that more experimentation on the part of gas companies, to find 
materials best suited to particular conditions, would be advantageous. - 


15. The noc of low-sulphur Illinois and Indiana coals as water-gas 
generater tuels is general in the water-gas plants of the State. “Though 
the sulphur content of the resulting unpurified gas is in some cases double 
that of gas from low-sulphur eastern cokes, the computed capacities of the 
purifiers is but slightly less in the former case. 

16. Low-sulphur Illinois coals in coal-gas manufacture might de- 
crease computed purifier capacities by 25 per cent in some cases, as com- 
pared with the gas coals in use at the time of inspection. “This decrease 
might be offset in a measure by more attention to selection of oxides, by 
making the load on the purifiers as uniform as possible, and by more 
attention to tar removal and purifying operation. 

17. In several cases it appears that coals of higher sulphur content 
could be handled if existing equipment were rearranged and made more ~ 


flexible in operation. In a few cases additional purifying apparatus is 
badly needed. 


‘ 
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THE PURIFYING PROCESS 


>. The purification of gas, by which in the narrower sense is meant the 
“removal of the sulphur present in the form of hydrogen sulphide (H,S), is 
accomplished by the same process in nearly all the gas plants of the United 
States. It was discovered about 35 years ago that hydrated oxide of iron 
was a much more economical absorbent for this sulphur compound than 
slaked lime which had been in use since the beginning of the gas industry. 
“Oxide of iron does not remove sulphur compounds other than H,S 
present in the gas, but since the gas from most American coals does not 
usually contain any excessive amount of these other sulphur compounds, it 
followed that purification with hydrated oxide of iron was adopted almost 
universally within a few years after its initial use for this purpose. 
Hydrated oxide of iron, when of good quality, not only absorbs a large 
‘amount of hydrogen sulphides, but also, after sulphiding, if exposed to the 
action of the oxygen of the air, undergoes a process of regeneration 
_ whereby iron oxide is again formed by oxidation of a considerable portion 
of the iron sulphides present, free sulphur being liberated. ‘This process is 
‘usually called revivification by gas operators. After revivification the 
material is again in condition to be used for purifying gas. Alternate 
sulphiding and revivification may be carried on until, with favorable con- 
ditions, the material may contain 50 to 60 per cent of sulphide. It is then 
usually incapable of absorbing more hydrogen sulphide on account of the 
clogging action of the free sulphur and the formation of more or less inert 
iron compounds and is replaced by new material. 
The chemical reactions involved in the sulphiding and regenerating, 
‘or revivifying, processes are not ‘known with absolute certainty. Various 
chemical equations have been written expressing the probable final reac- 
tions, but it is likely that many secondary reactions really take place which 
are decidedly more complex than those given in the text books. Since it is 
the intention to confine this bulletin to the practical working phases of the 
_ purifying process, no attempt will be made here to repeat these equations 
or to go deeply into the theory of the reactions. The reader is referred to 
‘the literature of gas manufacture and chemistry for existing information 


55 on this subject. 
S HACTORS AFFECTING PURIFICATION 


~ Efficiency and econorhy. in gas purification depend upon three main 
Be ident operating methods, and purifying material. The 
~ effect of each of these factors is more or less determined by existing plant 
conditions. Perhaps the most important condition affecting plant condi- 


a 


- tions is the load factor. Load factor as applied to purification wil! here 
i ae 
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be designated as the relation between the volume of gas passing through 
the purifying equipment during the hour of maximum production and the 
rated hourly capacity of that equipment, as determined from its dimensions 
and from practical and theoretical considerations pertaining to operation 
with the usual purifying materials. 


ForMULAS FoR GAS PURIFIERS 


Since the advent of the gas industry, nearly 20 formulas have been 
propounded for the dimensioning of gas purifiers. Many of these were 
based upon the use of slaked lime, the predecessor of hydrated oxide of iron 
for purification, Many are indefinite in their terms and include an insuf- 
ficient number of factors to make them really applicable to present condi- 
tions. ‘Che formula of the Steere Engineering Company! of Detroit, 
which appeared about a year ago, is perhaps the most complete of all, and 
while there are still factors which will probably have to be introduced or 
changed in it when our knowledge of these factors becomes more complete, 
the formula is very useful and has been used in the computations of this 
bulletin. For the convenience of readers, the Steere formula and some 
information regarding its use are given in Appendix A. 


Dersicn or EQuipMENT 


In designing purifying equipment for a given plant, a number of - 
things must be considered. One of the most important is the output of 
the plant, both present and prospective. In spite of electric competition, 
the output of most gas plants is growing rapidly; in fact, many companies 
are experiencing difficulty in keeping up with the demand for gas. It is 
important, therefore, to make the purifying equipment of ample size, but 
at the same time the investment is heavy and the interest on a greatly 
oversized equipment may offset to a considerable extent the operating 
advantages which might be derived from extra large capacity. 


Loap Facror 


Another factor to be considered is the distribution of load during the 
day. “Che rate of output of most plants is far from uniform, Indeed, it. 
is not unusual for some plants to put out 10 per cent of their daily produc- 
tion during the hour-of maximum load. And Since storage capacity has 
not usually grown apace with output, it is frequently necessary to generate 
and purify the gas practically as fast as it is sent out. From the figures 


1Gas Age, Vol. 43, p. 227, 1919, 
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obtained from the inspection of 16 gas plants of Illinois, of which 8 made — 
straight water-gas and 8 mixed coal- and water-gas, it was found that the — 
maximum volume of gas purified per hour in water-gas plants varied from. _ 
4.5 per cent to 11.2 per cent of the maximum daily output, with an average — 
of 7 per cent; and in mixed-gas plants from 3.6 per cent to 9.3 per cent, 
with an average of about 6 per cent. Since the complete absorption of © 
hydrogen sulphide from the gas by iron oxide takes a measurable time, the 
purifiers must be so designed that even at maximum rate of flow there will — 
be ample time of contact between gas and oxide, even when the oxide. is 
partially sulphided and inactive. As the laws of nearly every state require ; 
that the gas leaving the gas plant must at all times be free from any appre- % 
ciable amount of hydrogen sulphide, the gas manufacturer must comply 
with this requirement by whatever means he may. Oftentimes when the 
purifying equipment is heavily overloaded or fuels run considerably higher — 
in sulphur content that usual, compliance with the law is difficult and — 
costly? 


As an economic matter, the purifiers must be so designed that they 
will hold enough oxide to completely purify the gas at the maximum rate 
of flow for a sufficient time so that it will not be necessary to handle the 
oxide too frequently. It is desirable that the oxide be allowed to remain ie 
in the purifiers long enough between revivifications so that it will absorb 
a reasonable amount of sulphur. The labor cost of handling oxide is one 
of the heaviest items of purification cost, and it is therefore desirable that — 
an. oxide take up a maximum amount of sulphur with the least cost of ; 
handling. ‘This can be done by making the purifiers large enough, due 
consideration being given to investment charges. " 


v 


SULPHUR CONTENT OF GAS 


‘ 


The sulphur content of the gas to be purified is another factor to be 
considered. The gas industry has always been a particular customer in 
the purchase of coal, and the sulphur content has always been an important 
specification where there was otherwise little choice between coals. Good — 
gas coals heretofore have contained not exceeding one per cent of total ks 
sulphur, and frequently the content of sulphur has been only .5 or .6 of one | 
per cent. The decrease in supply of such superfine coals has caused gas 
operators to look about for possible new supplies, but while the industry. 
will. probably have to be reasonably particular so long as present purifying us 
methods are in use, it will probably be necessary to use coals of higher 
sulphur content than would heretofore have been considered expedient. In : 
water-gas not only the sulphur content of the generator fuel, but also the ne 
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sulphur in the enriching oil must be considered, Purifying equipment 
consequently will have to be designed with these matters in mind. 

The maximum permissible rate of gas flow through a system of 
purifiers does not vary inversely as the hydrogen sulphide content of the 
gas to be purified. Figure 1, which is plotted from the Steere formula, 
shows the relation existing between maximum hourly rate of gas flow 
through the purifiers and the hydrogen sulphide content of the gas. ‘Vhe 
curve represents the maximum hourly purifying capacity with various con- 
tents of hydrogen sulphide of a plant which would have a capacity of 
100,000 cubic feet of gas per hour, if the gas to be purified contained 200 
grains of hydrogen sulphide per 100 cubic feet. It will be noted that if 
the sulphur content is multiplied by 5, giving 1,000 grains per 100 cubic 
feet, the capacity is reduced from 100,000 cubic feet to 66,500 cubic feet. 
Capacity in this sense pertains, of course, to the hourly rate of gas flow 
permissible, not to the capacity of the oxide for absorbing H,S.. If the 
oxide in the purifiers could be completely fouled in either case, it is evident 
that five times as much gas containing 200 grains of H,S could be purified. 
It is evident, therefore, that the permissible rate of gas flow through the 
purifiers is not’ directly proportional to the absorption capacity of the oxide 
‘nor inversely proportional to the sulphur content of the gas. ‘The rate 
of the chemical reaction has an important bearing, but this is not taken 
directly into consideration in any existing formula for the design of puri- 
fiers, though it is indirectly allowed for in the Steere formula. 

Capacity or AUXILIARY EQUIPMENT 
While the capacity of the oxide purifiers must be designed to handle 
the maximum hourly load, a properly designed system may fail to accom- 
plish the complete purification of the gas because of conditions existing in 
other units of the gas-cleaning apparatus. Under favorable operating con- 
‘ditions, the purifiers are not usually called upon to handle all of the 
hydrogen sulphide that is originally present in the gas when generated. 
Water and tar vapor condensing from the gas in the condensers, and wash 
water in the scrubbers all remove a certain amount of H,5 from the gas. 
In coal-gas plants the ammonia present in the gas has a very important 
part in sulphur removal, since it.combines directly with H,S. ‘There is 
not enough ammonia present to remove all the sulphur, but this incidental 
purification may remove as much as 20 per cent to 40 per cent of the H,S 


present in the gas. If the condensing and scrubbing apparatus is under- 
: ‘ . . 

t If may be objected by some that when the gas contains no HyS at all the capacity of the purifiers 
~~ would bo Anhigite and that there should be consequently a sherp rise in the curve, Practically, however, 

as socn.as there is any appreciable amount of Hy® present in the gas, the tine fa-tor of the reaction 
between HH4S and hydrated oxide of iron comes into play, necessitating, a very a preciable time of 

contact to purify the pas, Jt is often observed in practice that it is more difficult to remove the last 10 

per cor t of Ig% from the gas than the first 90 per cent, emphasizirg thé fact that the permissible rate 
bot purification is not inversely proportional to the Hg® content of the ges. 
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sized, not only is this incidental purification diminished, but the oxide 
purifiers are forced to do part of the work, namely, tar extraction, which 
should-be confined to the first-mentioned equipment. Tar and oil vapors 
undoubtedly have a detrimental effect on the operation of the purifiers, 
since they coat the purifying material and render it partly inactive. De- 
spite the recognized harmful effect of these vapors, there are few plants 
in which the gas entering the purifiers is entirely free from them. In some 
plants well equipped as to purifier capacity this condition is responsible for 
poor purifying results. “Tar removal before purification is very important 
both as a matter of equipment design and of operation, and deserves more 
attention than it usually gets. Some kind of test by which the tar content 
of the gas entering the purifiers can be determined, should be made regu- 
larly where purifying results indicate the possibility of this trouble. Fre- 
quently a plant which seems to need additional purifying capacity is really 
in far greater need of more efficient tar-extracting apparatus. 
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Untrormity oF Loap 


Granted adequate purifying equipment, the purifying efficiencies 
realized will depend much upon how the equipment is operated. First, 
the handling of the load may well be considered. The hourly rate of gas 
output from a plant is, of course, out of the control of the gas, manufac- 
turer, He must supply the demand as-needed. * For the sake-of safety to 
tide over any accident to the gas-producing equipment, it is usually con- 
sidered necessary to keep the gas storage holders as nearly full as possible 
at all times. If the storage capacity is much undersize, in order to make 
good the output, it may be necessary to purify the gas almost at the rate of 
output during certain hours of the day. “This may necessitate purifying the 
gas at a rate much in excess of the rated purifying capacity during such 
times. Even so, it may be possible by attention to smooth out the produc- 
tion curve somewhat. Figure 2 shows the output and production rates in 
a typical water-gas plant operating 24 hours per day. The rated capacity 
of the purifiers and the average hourly make are shown by horizontal lines. 
It will be noted that the hours of large production do not always coincide 
with the hours of large output. The production curve crosses and_re- 
» crosses the line of average production not only when the production is near . 
the average for a considerable time, but also when it is averaging consider- 
ably above or below the general average for some time. By careful atten- 
tion to the rate of pumping gas these wide fluctuations could probably be 

_ prevented to a considerable extent with benefit to purifying operation. 
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“TEMPERATURE CONTROL 

‘Temperature control is another important consideration in purifier 
operation. Both excessively high and excessively low temperatures at the 
purifiers should be avoided. ‘The statement is often made that at low 
-temperatures (below about 60°F.) the sulphiding reaction becomes slug- 
gish. ‘That there is some difference of opinion relative to the effect of 
temperature on the purifying process, is indicated by the fact that this 
matter is now being studied by the Purification Committee of the American 
Gas Association. A temperature of about 100°F. is usually thought to 
give the best results, and often it is considered important that the tempera- 
ture be kept up in winter by artificial means if necessary. Formerly it was 
the practice to have the purifiers installed indoors, but the high cost of 
building construction as well as successful experiments with outdoor puri- 
fiers have resulted in a rapidly increasing number of outdoor installations. 
Practically all of the new installations are of the latter type. Where the 
temperature of the gas has a tendency to fall in winter much below the 
temperatures above stated, it can usually be kept up by the installation of 
steam coils in the purifiers or by injection of steam into the gas ahead of 
the purifiers. “he latter practice may be questioned by some operators on 
account of the amount of moisture which is deposited in the purifying 
material, while the former may be open to objection on the ground that it 
dries out the oxide too much. Some outdoor installations are insulated to 
diminish the drop in temperature during cold weather, but this is not com- 
mon practice, at least in [llinois. 

While a fairly high temperature is usually considered advantageous in 
its effect on the sulphiding reaction, the temperature of the gas throughout 
the condensing and purifying system should not be maintained too high, 
lest difficulty be experienced in extracting the tar. A temperature much 
above 100° at the inlet to the purifiers, if maintained by the original heat 
in the gas as generated, would usually necessitate a temperature consider- 
ably in excess of this back at the tar-extracting equipment. It is usually 
considered that 100° to 1J0°F. is about the highest temperature at which 
tar can be extracted efficiently by most forms of tar extractors, though 
opinion may vary on this point. During the inspection trip to various 
Illinois plants by the writer, several cases were observed where the 
temperature at the inlet of the purifiers was around 120° to 130°, but in 
practically every such instance there was an excessive amount of tar being 
carried into the purifiers. Probably the best results will- be obtained by 
maintaining a temperature of 90° to 100°F. at the boxes and keeping the 
gas saturated with water by the admission of steam to the gas, or other- 
wise. 
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REVIVIFICATION 


-” 


OUTDOOR REVIVIFICATION 


As previously mentioned, the greatest advantage of hydrated oxide of 
iron as an absorbent for hydrogen sulphide lies in its ability to revivify or 
regenerate when after sulphiding it is exposed to the oxygen of the air.. 
Naturally the first method of revivification adopted was to remove the 
sulphided material from the purifying box and expose it to the air. The 
appearance of the material as it changes from the black iron sulphide to 
red or brown iron oxide, is of course a guide to the operator by which he 
can determine with more or less certainty when the material is reoxidized 
and ready for use in the purifiers again. ‘The usual procedure in revivify- 
ing out of doors is to put the material in piles or windrows, perhaps two 
or three feet high. When the material begins to heat as a result of the 
oxidation process, it is raked down into a layer a foot or so in thickness, 
and as the surface reddens, the whole mass is turned over by shovel, this 
operation being repeated until the mass is of uniform color and no longer 
heats. ‘This process, simple as it seems, requires considerable attention. 
The material frequently oxidizes very rapidly upon removal from the 

_ purifiers, and when it contains a considerable percentage of iron sulphide 
it is likely to ignite, especially if in a deep mass from which heat cannot 
escape readily. Overheating is detrimental to the further value of the 
material, rendering it inactive. At the same time, a moderate degree of 
heat promotes the oxidizing reaction without injuring the material. ‘The 

operator therefore usually cools hot spots in the material by shoveling them 
out and exposing the hot material to the open air, which rapidly cools it, 
rather than by application of water, which cools the material to such an 
extent as to unduly retard the revivification. 

This method of revivification involves much handling of the 
.material. Indeed, since it is not possible to leave material in the boxes 
until it is completely sulphided, it is usually necessary to handle it a dozen 

times or more to get a very good sulphide content. But since the sulphid- 

ing and revivifying reactions slow down greatly after a time, the cost of 

“handling the material may soon offset the value of the work it is doing. 
Consequently, material is frequently discarded long before it contains 50 
to 60 per cent sulphur, which is considered good operation. 


REVIVIFICATION IN PLACE 


Naturally gas operators looked for a method of revivifying which 
involved less handling of oxide, and revivification in place was the out- 
come. Two methods are in use at the present time, namely, (1) introduc- 


‘S 
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tion of a small percentage of air (1 to 2 per cent) into the gas ahead of 


the purifiers; (2) blowing or drawing aif through a box of material which — 


has been shut off from the remainder of the purifying system. Each of 


these methods of revivification has its advantages and disadvantages, and— 


there are some details of operation in both cases on which operators dis- 
agree. 
SMALL PERCENTAGE OF AIR WITH THE GAS 
One advantage of the first method is that it involves no danger and 
requires little attention. The air pump is connected to the exhauster and 


pumps more or less air as the exhauster runs faster or slower. One obvious — 


disadvantage of the first method is the amount of inert nitrogen which is 
introduced into the gas, if an attempt is made to introduce enough air to 
secure complete revivification in place. Although less than 0.5 per cent of. 
air would theoretically be required to accomplish, the revivification of an 
oxide which was being fouled with gas containing, say, 100 grains of H,S 


per 100 cubic feet, as a matter of fact, even 2 per cent does not completely — 


accomplish revivification. Excessive nitrogen of course dilutes the gas and 


requires additional enrichment, especially if the gas is made to conform to 
a candle-power standard. With the heating-value standard which is for-~ 


tunately rapidly replacing the candle-power standard, this effect is not so 
serious. The differences in operation found in different plants with this 


method of revivification relate chiefly to the reversal of direction of gas — 
flow and order of the purifiers with respect to the condition of the con- — 


tained materials. These will be discussed in the next section. 


AIR BLOWN THROUGH OXIDE IN AN OFF-BOX 


Revivification by forcing air through a box of oxide after shutting 
off the gas has been employed in various plants for a number of years and 


is heartily approved by many operators, and as heartily condemned by 
others. Its advantage lies in the fact that no nitrogen is admitted to the 
gas. On the other hand, careful attention has to be given to it while in 


progress, and under some circumstances it may be dangerous. O. B. 


Evans! of Philadelphia presented a paper before the American Gas Associ- | = 
ation recently, in which the experiences of several companies in the use of — 
this method are given. From these experiences he concludes that revivifi- — 


cation by this method is a simple operation when purifying capacity is 
ample and revivifications are frequent, but with “overloaded purifiers 
extreme care must be used to prevent firing of the oxide. He believes that’ 
the best method is to recirculate air (which soon becomes chiefly nitrogen, 
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10. B. Evans, Revivification in place, presented at a meeting of the Amer. Gas Assn., October,” 
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since the oxygen is soon removed by the purifying material) continuously 
through the box and through a cooler of the contact type, in which it comes 
in contact with water. The water keeps the recirculated mixture saturated, 
and the water vapor helps to keep down the temperature in the oxide. 
Arrangement of valves is made whereby a small amount of fresh air can 
be admitted to the circulation and a similar amount of inert gas expelled 
from it as desired. ‘The blower should be of sufficient capacity to reduce 
channeling effect and to circulate the mixture faster than the rate at which 
gas is passed through the box during operation. He states that shallow 
boxes aid considerably in successful revivification in place on account of 
their greater radiating capacity per bushel of oxide. With these methods 
Mr. Evans believes that revivification can be carried out without danger, 
channeling and excessive local heating being largely avoided. The suc- 
cessful experiences of many operators over 2 number of years confirm this. 


REVERSAL OF GAS FLOW AND ROTATION OF BOXES 


Reversal of direction of gas flow through the purifiers and the order 
of the various purifiers with respect to the condition of the contained 
oxide, are matters of considerable importance in connection with revivifica- 
~ tion in place. In both of these matters the operator may be limited by the 
arrangement of his equipment. Not all plants are so arranged that the 
direction of gas flow in a given box can be reversed; and while a certain” 
amount of latitude is usually allowed as to the order of purifying boxes, 
one finds a number of cases where the connections are so arranged that the 
possible number of combinations is small. Obviously, any group of puri- 
fiers must be so connected that. any box can be shut off for refilling. In 
most of the older installations, when one box is off, the order of the other 
boxes is predetermined, only one arrangement being possible. Reversal 
and rotation, as applied to revivification in place, depend upon the principle 
pointed out several years ago by B. E. Chollar, that iron sulphide will not 
“revivify to the oxide in the presence of hydrogen sulphide. Let us assume, — 
as is frequently the case in new purifier installations, that the gas enters at 
‘the middle of the box and passes downward and upward through the two 
 layers-of oxide and comes out at the top and bottom of the box. The 
lower layer will sulphide downward and the upper layer upward. If when 
the sulphiding has extended say half-way through each layer, the direction 
of flow be reversed so that the gas enters-at the top and bottom of the box 
and leaves at the middle, then the comparatively fresh oxide in the top of 

the upper layer and the bottom of the lower layer will remove the H,S 
from the gas, and any oxygen present will go om and revivify the foul 
upper part of the lower layer and the lower part of the upper layer. The 


* 
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frequency of reversals will depend upon the degree of loading of the puri- 
fiers. Where the purifiers are being operated at normal capacity, reversal 


once a week is often advised. With an overload, it might be advisable to 
to reverse oftener. 


Box rotation is another means to accomplish the same end. Where 
there are three or more boxes in series, it would seem logical to have the — 
clean box first to remove the H,S and the fouler boxes after, to be revivified 
by the oxygen which had been admitted to the gas. “The following are 
suggested orders of rotation of a 4-box set, the changes being made when 
H.,S appears at the outlet of the third box: . 


[aos gee 
4 eas | Lae 
pees Mc se 
2 Lo 3p ee 


In this way the most revivified batch is placed first and the next 
cleanest batch is always last to take up any traces of H,S which may get 
by the previous batches at any time. 


Where there are only two boxes in series, especially those of the non- 
reversing type, it would hardly seem advisable to have the clean box first, 
since failure of the second box to revivify for any reason would leave no 
active material to intercept traces of hydrogen sulphide. 


As stated earlier in this section, there is no method of procedure in the 
matter of revivification in place, which is accepted as best. practice by all 
operators. The only way by which any operator may arrive at a satisfac- 
tory conclusion is to try various methods and arrangements and satisfy 
himself which method is most applicable to his particular plant. 


CHEMICAL CONTROL AND RECORDS 


In order to secure and maintain good purifying efficiencies, it is im- 
portant that the operator know at all times the status of the material in 
each one of his purifiers. Knowing this, he will not only be able to judge 
whether his method of operation is satisfactory, but he will be able to 
detect differences in purifying material which might otherwise be obscured — 
by other conditions. ‘The extent of the system of tests and records main- 
tained will of course depend, among other things, upon size of the plant and 
the force available. Practically every plant makes the simple lead acetate 
paper test, but this is merely qualitative. It tells of the presence or absence. 
of hydrogen sulphide, but gives little information relative to the amount 
present. ‘The total-sulphur test carried on under the requirements of the 
Public Utilities Commission, at least in the State of Illinois, gives informa- . 
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tion only with respect to the amount of sulphur in all forms present in the 
finshed gas, but gives no information in regard to the performance of the 
individual purifiers. 

The introduction several years ago of the Tutwiler hydrogen sulphide 
burette marked a distinct advance in the matter of checking up purifier 
operation because it gave the gas operator a simple, easy method of study- 
ing his purifier performance without the aid of a trained chemist. Un- 
fortunately, the apparatus has to be made of glass, and is so shaped and 
proportioned that it is easily broken; and, further, unless care is taken to 
remove the plugs of the glass stop-cocks and insert pieces of paper around 
them after using, they are very liable to become hopelessly stuck in a short _ 
time. Nevertheless, with reasonable care the apparatus can be kept in good 
order, and the information obtained with it is very useful. One advantage 

_of the instrument is the short time required to make a series of determina- 
tions. Probably after a very little practice any operator, even with no 
chemical training whatsoever, could make a test of the gas entering the 
first box and leaving each box of a four-box series, in fifteen or twenty 
minutes. By simple subtraction of the number of grains of hydrogen sul- 
phide found at the outlet of each box from the amount present at the inlet 
the amount of sulphur being removed by each box would be immediately 
known. The results of a test on a certain day might be as follows: 

H,S Removed 


Grains PU Shbeforesboxes.2).: <4: 2. oe ee ses 100 
COAL EO ESN DOK creer, visitors «so 25 75 by tst box 
ss Ss COO aya | CCG tt eg ee 10 Tir ES odaba 
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Now 5 grains of H,S after the third box could probably be detected 
by lead acetate paper as ordinarily used and would perhaps ordinarily be 
taken as a sign to change the order or empty a box, but if this same distri- 
bution of the work continued for several days and the last box handled the 
remaining few grains of H.S. were absorbed in the last box all right it 
might be well to retain this order for a time, since a larger absorption in 
the first box would be accumulating. A considerably greater sulphur 
absorption might be realized in the first box than would be obtained if it 
‘were emptied or reversed as soon as a trace, as shown by lead acetate paper, 
was visible at the outlet of the third box. Steere! states that 20 to 50 

grains of H,S may be safely passed to the last box if tests are made regu- 
larly, and the boxes are: properly proportioned. He would allow 20 
additional grains to pass to the last regular box, where a catch box is pro- 
vided. On the other hand, let us assume that the following results were 
shown by the tests: 


~~ 1Bull 37, Steere Engineering Co., 1919, . 
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H,S Removed 
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It would at once be evident that box No. 1 was not doing its share of 
the work, since if it were in good condition it could usually be expected to 
do at least 60 per cent of the total absorption. It would be evident that 
box No. 2 was bearing the chief burden and it would be high time to 
empty No. | or reverse so that it would clear up. 

If such tests as the above were made faithfully day after day and 
carefully recorded in a book (not on loose scraps of paper) it is evident that 
a running record could be maintained from which, knowing the amount of 
gas metered per day, the actual number of grains of H,S absorbed by each 
box from change to change would be known. Knowing the number of 
bushels of oxide in each box, the volume of gas passing in a given time, and 
the number of grains of H,S absorbed by each box per 100 cubic feet of 
gas passing through, it would be very simple to calculate with a reasonable 
degree of accuracy the number of pounds of sulphur absorbed per bushel. 
A sample record and computation is given in Appendix B. Such results 
would be of far greater value in determining relative merits of various 
operating methods or of various oxides than would the usual record of gas 
purified per bushel between changes, because unless tests are made there is 
no way of knowing what proportion of the purification should be credited 


to each box. Usually the first box is credited with all of the purification ~ 


on the theory that in the long run each box will be similarly credited, and 
will average up, but during this same time the sulphur content of the gas 
may change, or more or less tar may be carried forward, affecting sulphur 
absorption so that the actual performance may be entirely obscured by 
other conditions. 


As a final check on operation, analysis of the oxide for suphur and 
tar after each removal from the box and especially before discard would be 
very helpful. Often a batch of oxide is discarded when it is still capable 
of doing much useful work, and perhaps even more often a batch is 
returned to the box at considerable expense of handling when it might 


better have been discarded. Even the trained eye may sometimes be 


deceived in judging oxide, especially if it contains some tar. In a paper by 


Fulweiler and Kunberger! a method for determining mathematically 


1$ome of the Physical Characteristics of Ferric Oxide, Proc,, Amer, Gas Institute, 1913, Vol, 8 
Pt. 1, p. 476. 
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whether a given batch of oxide is worth using again has been developed. 
The formula used is given in Appendix C. It will be observed that no 
knowledge of higher mathematics is required, though one does need to 
know what the batch has done in the past and what it is capable of doing 
as judged by a simple laboratory test. If the operator were in possession of 
the facts derived from the running record of tests above described, together 
with certain costs which he should. know for intelligent operation of his 
plant, it would not be difficult to use the formula provided he could make 
or have made an analysis of his oxide and a laboratory hydrogen sulphide 
absorption test. 


The writers of this paper do not advise every gas company large and 
small, to maintain a chemical laboratory and a trained chemist. ‘The 
small companies probably could not afford these refinements. ‘The large 
companies already have them and know their value. We will not attempt 
to prescribe the minimum size of plant that can afford a laboratory. How- 
ever, many of the smaller plants in this and other states are links in a chain 
of plants. It would seem feasible for a chain of several plants to main- 
tain a laboratory and a chemist, to whom samples of oxide, ammonia, and 
other materials could be sent for examination. ‘The results reported by 
him from testing oxides, together with the Tutwiler test made by the 
plant superintendent or other person, and adequate record of purifier 
changes and batch performance, all taken together, would suffice to put 
purifying operation on a much higher plane than it now is in the average 
plant. It is believed that it would also effect a real economy in dollars 
-and cents within a reasonable time. 


Purification costs heretofore have usually been but a small item in the 
total cost of making and distributing gas, but with the greatly increased 
cost of labor, it is becoming especially desirable to get the greatest absorp- 
tion of sulphur with the least amount of handling. Revivification in place, 
with its obvious advantages where properly conducted, should become 
much more general. If difficulties are encountered, careful inquiries should 
be made as to why they are encountered. Only by intelligent study, aided 
by tests and good records, can the best results be obtained. 


~ QUALITY OF OXIDE FOR GAS PURIFICATION 


The quality of oxide used for purifying gas is another factor affecting 
efficiency and economy of purification, but this has not as yet been worked 
“out so that it can be expressed mathematically in computing performance 

of a given equipment. Some research work, having as its object the deter- 


mination of the effects of the peculiar properties of various oxides is now 
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in progress, and it is hoped to throw some light on the subject in a later 
publication. At the present time it is recognized that oxides produced by 
different processes, and indeed even oxides made by the same process, show 
variations in performance, but just what are the causes of these variations 
and how they can be controlled is not now known. 


Types oF Hypratep [Ron OxipEs 
Three main types of hydrated oxide of iron are in use for purification. 
‘These include: F 
(1) Oxides made by rusting case iron borings in the air with water : 
only, or with accelerating agents such as sulphate of iron, salt, etc. 
(2) Natural oxides, which include certain ores having the proper 
chemical and physical condition. 
(3) Precipitated oxides, made by the chemical precipitation of 
hydrated oxides of iron from the salts of iron produced as by-products 
in certain industries or from the iron-bearing water of some mines. 
Each of these oxides has properties peculiar to itself, the reasons for 
which are not yet clear. While ferric oxide (Fe,O,) is included in the 
composition of each and is the reacting material, the presence of other 
materials in combination with it and the physical structure of the material 
are of the greatest importance in determining performance: Ferric oxide 
by itself without water of hydration is almost or entirely non-reactive with 
hydrogen sulphide. | c : 
Formerly the iron content of a commercial material was considered as 
an index to its value for purifying gas. While this may be true to a limited 
degree when applied to oxides of one type, it does not hold in comparing 
oxides of different types. 


TEsTs OF OXIDES 


Since the absorption of hydrogen sulphide is the main thing desired 
from the oxide, it follows that tests which will indicate the absorbing value 
of a particular oxide are the most logical ones to apply in valuing a 
material. Such tests have been devised but no test which has yet been 
suggested is sufficiently definite in its provisions and indicative of the 
results to be obtained in actual practice to thoroughly meet the require- 
ments of a standard test. ‘This is evidenced by the fact that the Purifica-_ 
tion Committee of the American Gas Association is now endeavoring ‘to. 
devise such a standard test, which will meet the requirements of the gas 
industry generally. aes 

One of the simplest and best-known laboratory tests worked out thus 
far is that of A. F. Kunberger! (see Appendix C). In the Kunberger 


~ 
4 


Some of the Physical Characteristics of Ferric Oxide: Proc., Amer. Gas Institute, 1913, Fat) te 
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method a small weighed sample of oxide is fouled by dry hydrogen’sulphide 
for one hour, the water liberated by the reaction being retained in a tube 
containing granulated fused calcium chloride, which is weighed with the 
tube containing the oxide before and after fouling. ‘The gain in weight of 
the two tubes (or one tube containing both oxide and calcium chloride 
may be used) is equal to the weight of H,S-absorbed. 

Such a test is very useful in. determining the relative capacities of 
various materials under the conditions of the test. The test is also said by 
some operators to check practical operations quite closely. Other 
operators, however, place less reliance in it, and in purchasing an oxide of 
unknown quality are not satisfied with anything less than a semi-com- 
mercial test. Such a test usually consists in fouling two oxides, one of 
known practical performance, the other the unknown material, with 
unpurified gas, in a pair of small purifiers. ‘hese purifiers may contain 
from a few quarts to a few bushels of the materials in one or more layers. 
Sometimes two sets of two or more purifiers each are used. ‘The purifiers 
are followed by gas meters to measure the gas passing through each oxide. 
The test usually consists in passing gas through both materials at the same 
rate and noting the volume of gas purified by each until the time when 
sorne hydrogen sulphide passes one material as shown by a test with lead 
acetate paper at the outlet. ‘The rate of gas flow at the beginning of the 

_ test is generally at least twice that usual in practice. Sometimes when one 
material begins to pass hydrogen sulphide the rate of flow is reduced until 
absorption is complete and the test continued at the new rate until H,$ 
again passes the material. The test may be continued until both materials 
are entirely fouled and in some cases the materials after revivification are 

"tested again. Such a test would seem to possess advantages over a strictly 
laboratory test, since the same kind of gas is used that has to be purified in 
the works purifiers and the rate of fouling is nearer to that obtaining in 
practice. On the other hand, in small test installations where the surface 

of contact between the oxide and the box is usually relatively much 
greater than in practice, there is danger of the gas passing up the sides of 

“the box to a considerable extent and the excessive rates of purification are 
likely to cause channelling. Another disadvantage of tests of this kind is 

the time required to complete them. With rates of fouling approaching 
thosé in practice, weeks or even months may be required to foul the 
materials. 

0) In all tests of oxides, the great difficulty is to interpret the results 

fairly and with certainty. At present those gas companies who make 
bg extensive tests on oxides interpret the tests as best they can in accordance 


. 
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with their own particular conditions and the opinions of their own 
engineers, and until a standard test with carefully specified equipment and 


oa 
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testing procedure is worked out, it will be very difficult properly to 


evaluate commercial purifying materials. 


ACTIVITY AND CAPACITY OF OXIDES 


The existing overloaded condition of the purifying apparatus in many 


gas plants necessitates more attention to the activity or speed of oxides than 


has hitherto been given to the subject. A satisfactory test must indicate 


the relative activity of the materials under test. At the same time capacity 
of oxides will remain an important consideration. “The Steere formula 
allows about 6 minutes time of contact of gas with oxide, assuming all the 
space occupied by the oxide to be free space. “The actual free space in a 
layer of oxide will of course be considerably less than the total volume, 
depending upon the coarseness of the material, a factor which is continu- 


ally changing as the material is used and becomes more and more clogged © 


with sulphur. A new oxide sponge might have 60 to 70 per cent -free 
space, and therefore the actual item of Contact would be considerably less 
than 6 minutes as mentioned above. If, as is sometimes the case, the time 
of contact in a heavily loaded purifying system is reduced to 2 minutes or 
less, it is evident that the rapidity of the material may have a very im- 
portant bearing on its value for such a plant. It is quite likely that various 
factors could be worked out applying to various types of purifying oxides, 
which introduced into formulas for purifying capacities would materially 
alter the hourly capacities permissible with an equipment of a given size 
and arrangement. “This subject needs further study. For the present the 
differences in oxides will not be considered in studying the purifying con- 
ditions in Illinois plants. Computations will be made, assuming that all 


oxides are the same. In drawing conclusions and suggesting remedies for » 


certain cases, the possibility of using more rapid oxides must be borne in 
mind. 


CONDITIONS FOUND IN ILLINOIS PLANTS 


Having considered the conditions affecting purifying efficiencies, let 
us see what the actual conditions are in Illinois plants, so far as can be 
determined from the information collected. 


As was mentioned earlier in this bulletin, sixteen of the medium-size - 
plants of the State were visited. Information was gathered relative to 
load conditions, size and kind of equipment, operating methods, and to a_ 
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certain extent, the results obtained. This latter information was supple- 
mented by the results of analyses of spent oxide samples collected in the 
various plants. 


Upon returning to headquarters the information obtained was tabu- 
lated, purifier capacities were computed, oxide samples were analyzed, and 
the results tabulated. Half of the plants visited were mixed-gas plants. 
Their problems were somewhat different from those of straight water-gas 
plants, so the data and results have been tabulated separately. In accord- 
ance with an oral agreement under which results were obtained, the tabu- 
lations contain no plant names. ‘The writers will be glad to. inform any 
operator as to the designation of his own plant, in order that explanations 
may be made in case of misunderstanding or difference of opinion as to 
results obtained. 


EQUIPMENT CONDITIONS 


The purifying equipment conditions in Illinois plants are probably 
the same as those existing in similar plants elsewhere. ‘There is the usual 
combination of old and new equipment which results from piecemeal con- 
struction. ‘The old equipment has often been outgrown, but in many cases 
is still serviceable, and the usual policy has been to increase capacity by 
adding another purifier, usually of the outdoor type, to the older indoor 
equipment, retaining the latter in service. Such a condition exists in about 
half of the plants inspected. 


While it is of course advantageous to get as much economical service 
_as possible from a given unit of equipment, it appears in some cases that 
the old equipment is a drag on the new. In making additions in some 
cases, the minimum cost of the addition has been looked after, rather than 
operating economy. ‘The connections are so arranged as to permit both 
the old and new equipment to be used at the same time, but with little 
regard to the flexibility of the system. ‘The arrangement is often so fixed 
as to permit only one order of the boxes in series. In some cases there is a 
certain latitude for arrangement among the old units, but usually the new 
“equipment either precedes or follows the old in a fixed position relative to 
‘it. Most of the new purifiers are equipped for deep layers of oxide and 
valved for reversible flow, whereas most of the old boxes have shallow 
oxide layers and straight flow. In no case which we recall is there a com- 
bination of old and new equipment in use, provided with arrangements 
for perfect flexibility as to rotation of boxes and reversibility of flow. In 
about half the plants are the boxes uniform as to size and type and com- 
pletely flexible as to arrangement. 
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The computation of purifier capacity for many of the plants is a 
rather complicated matter. “The Steere formula is applicable primarily 
to boxes arranged for reversible flow, though the formula can be applied 
to straight-flow boxes by the use of an appropriate factor. In some plants 
where there is a combination of reversible and straight-flow boxes, it is 
necessary to use one’s judgment in the selection of the proper factor, and 
opinions of two engineers might differ as to the proper value of the factor 
to be taken. 


PurRrryiInc EQUIPMENT OF INDIVIDUAL PLANTS 


The following is a brief description of the purifying equipment of the 
various plants inspected, together with remarks relative to special condi- 
tions which seem noteworthy and pertinent. 


Plant No. 1. The purifying equipment of this straight water-gas 
plant consists of three cylindrical steel outdoor boxes, each 35 feet in 
diameter and 13 feet high. Each box contains two layers of oxide 4 feet 
deep. The arrangement is entirely flexible, permitting the boxes to be 
used in any desired order. The direction of gas flow in each box is 
reversible, the gas entering between the layers and leaving at the top and 
bottom or vice versa. Southern Illinois coal is used as generator fuel in 
this plant and the gas at the purifier inlet contained 180 grains of H.S 
per 100 cubic feet at time of inspection. ‘The computed hourly capacity 
of the purifiers is 240,000 cubic feet, or nearly 2.2 times the maximum 
hourly make reported. ‘The installation is therefore oversize and with 
good oxide would permit. the use of coal of considerably higher sulphide 
content, if other conditions made it desirable. “The cost of purification per 
thousand cubic feet in this plant should be very low, unless the capital 
charges on an equipment so considerably oversize are excessive. No figures 
relative to capital charges are available. Analyses of spent oxide from ‘this 
plant indicate that best results are not being realized from this equipment, 
the sulphur absorption per bushel not being nearly so high as in several 
other water-gas plants that are much more heavily loaded. 


Plant No. 2. The purifying equipment in this plant consists of two 
cylindrical dry-seal straight-flow indoor boxes, 18 feet in diameter and 9 — 
feet deep. Each box contains two 4-foot 3-inch layers of oxide, The 
generator fuel used at time of inspection was eastern coke and the H,3 
content of the unpurified gas was 100 grains per 100 cubic feet. “The 
computed hourly capacity of the boxes was 39,800 cubic feet of gas, which 
could theoretically be increased to about 52,000 cubic feet per hour by 
arranging for reversible flow, while the maximum hourly make was re- 
ported as 110,000 cubic feet. The sulphur absorption per bushel in this. 
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plant was low, as would be expected in a plant so overloaded. ‘The situa- 
tion was complicated by insufficient condensing apparatus and by a relief 
holder having but one connection, giving but slight opportunity for any 
cooling of gas in the holder. At the time of inspection the gas was enter- 
ng the boxes at a temperature of about 120°F. and was carrying much 
tar tog. Analyses of spent oxide, however, indicate that this is not a year- 
around condition. ‘The purifying condition in this plant were the most 
unfavorable observed in the State, and it is greatly to the credit of the 
operators that they succeeded so well in supplying clean gas to the public. 
‘The shortcomings of the present cleaning and purifying systems are realized 
by the management, and extensive improvements are projected. 


Plant No. 3. The equipment of this water-gas plant consists of 
three dry-seal, oblong, indoor boxes 16 feet by 12 feet horizontal section, 
and 12 feet deep. Each box contains two 5-foot layers of oxide. ‘These 
boxes were originally designed for reversible flow. The superintendent 
conceived the idea that the capacity would be increased by making straight- 
flow boxes of them. “The computed capacity was thereby reduced from 
55,200 to 40,800 cubic feet per hour with gas containing 190 grains per 
100 cubic feet. Whether decrease in efficiency has resulted from. the 
change would be extremely difficult to determine, since recent improve- 
ments in' the tar-extracting apparatus have probably increased efficiencies 
to a far greater degree than the change referred to decreased them. Since 
the purifiers are now overloaded nearly 100 per cent, a return to the former 
arrangement which would involve very little expense, is suggested. 

_ Plant No. 4. This is an up-to-date small water-gas plant. The 
purifying equipment consists of two cylindrical reversible flow outdoor 
boxes 14 feet in diameter and 10 feet high, each containing two layers of 
oxide 414 feet deep. ‘The computed maximum hourly capacity is 25,000 
cubic feet of gas, containing 175 grains H,S per 100 cubic feet, and the 
reported maximum hourly make is 22,000. Since no air is admitted for 
_revivification the reversibility of these boxes is a matter of less consequence 
than would otherwise be the case and the actual capacity is probably less 
than the computed. The plant is seldom operated more than 12 hours per 
day. In addition to these working boxes there are four square indoor 
water-seal, straight-flow boxes, 10 feet>in diameter and 4 feet deep, 
designed to hold one 3-foot 6-inch layer of oxide each. These boxes are 
relics from a former coal-gas plant. “They are connected by a center seal, 
so that only three of them can be in service at one time. The feasibility of 
putting these boxes into service so as to permit the use of generator fuel 
(bituminous) of higher sulphur content has been considered. Inasmuch 
as the coal suggested for use gives about 400 grains of H,S in the gas, and 
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the two boxes now in use would have a computed maximum hourly capacity 
of 22,600 cubic feet of gas of that sulphur content, it hardly seems that the 
slightly increased hourly capacity to be obtained from the small old-type 


boxes would warrant the expense of putting them into service and the 
inconveniences attending their use. 


Plant No. 5. The purifying equipment of this plant was originally 
designed for coal gas. Extensive necessary repairs to the coal-gas equip- 
ment, difficulty of securing efficient retort-house labor, and the economies 
realized from making water gas from bituminous coal have resulted in at 
least temporary abandonment of the coal-gas equipment except in so far as 
it could be utilized in handling the water gas. “The purifiers include two 
oblong dry-seal indoor boxes 15 by 10 by 8 feet deep, each containing two 
layers of oxide 314 feet deep, and one square dry-seal box 20 by 20 by 5 
feet deep, containing one layer of oxide 414 feet deep. ‘The boxes are all 
of the straight-flow type. ‘The large shallow box can be used only as a 
catch box, being necessarily last in the series. ‘The computed capacity of 
the purifiers is 32,700 cubic feet of gas per hour, and the overload during 
hour of maximum make is about 22 per cent. ‘The present arrangement 
of the boxes fulfills present needs quite well. By arranging the two deep 


boxes for divided and reversible flow, the capacity could be increased to 
about 36,500 cubic feet per hour. 


The purifying costs reported are quite 
low. 


Plant No. 6. ‘The purifying equipment of this water-gas plant con- 
sists of two rectangular indoor boxes 16 by 12 by 111% feet, each contain- 
ing two 5-foot layers of oxide, in parallel with two boxes 20 by 20 by 5 
feet containing one 4-foot layer of oxide each. The deeper boxes are 
arranged for reversible flow, but the shallow boxes have straight flow only. 
The computed capacity of the system as now arranged is about 60,000 
cubic feet per hour. The overload at the time of maximum make is about 
67 per cent. It is understood that a rearrangement of the boxes whereby 
all the boxes would be in series, has been considered. If such a change 
were practicable from other considerations, the capacity would be increased 
slightly but probably not sufficiently to pay. On the other hand, if plenty 
of overhead room is available, and it were practicable to double the depth 
of the two shallow boxes, making two layers in each box, and to ‘arrange 
the whole system for reversible flow throughout, the capacity would be 
increased to over 100,000 per hour or to about the present maximum 
hourly production of the plant. 
Plant No. 7. This large suburban water-gas plant is equipped with 
four rectangular water-sealed indoor boxes each containing two 5-foot 
layers of oxide. ‘The gas flow in each box is reversible, gas entering at the 
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middle and leaving at the top and the bottom of the box or vice versa. 
Rotation of the boxes can be accomplished in only one direction, as: 1 — 
2—3—4, 2— 3 — 4 —1, etc, but not 4— 3.— 2— 1, etc. 
The computed hourly capacity of the system is about 206,000 cubic feet. 
It is about 40 per cent overloaded at time of maximum production. The 
purifying costs in this plant are the lowest reported by any plant inspected. 
The spent oxide from this plant showed a sulphur content rather above 
the average. ‘The tar content was higher than the average found in all 
the plants and indicated that an excessive amount of tar had been allowed 

to enter the boxes at some time. during the life of the oxide. At the time 
of inspection, the gas entering the boxes was reasonably clean. The indi- 
cations are that purifying results could be improved somewhat if the load 
curve, shown in Figure 2, could be smoothed out, making the production 
through the boxes more uniform. 


Plant No. 8. "This suburban water-gas plant has two sets of purify- 
ing boxes in parallel. One set consists of four rectangular indoor boxes 
connected by a center seal which permits the use of only three boxes at a 
time. Each box is 24 by 24 by 7 feet deep and contains two layers of 
oxide 3 feet deep. “The other set of boxes consists of four boxes, each 16 
by 16 by 414 feet deep. Each box contains a single layer of oxide 214 
feet deep. “Three of the boxes are interchangeable, viz., any one of them 
can be made first box, but the position of one box fixes the order of the set. 
The fourth box of the set is a catch box and is always at the end of the 
series. All the boxes in both sets are arranged for straight upward flow. 
The computed maximum capacity of the two sets of boxes, as now 
arranged, is about 100,000 cubic feet of gas per hour. The capacities of 
the two sets are so different (about 4 to 1) that any rearrangement by 
placing in series would probably not be feasible. The set of larger boxes 
has a present capacity of about 80,000 cubic feet of gas per hour. If a 

new valving system could be installed, putting the fourth box into use and 

“permitting reversal of flow, the capacity of the set would be approximately 

doubled, giving the entire system a total capacity of 180,000 cubic feet, 

' more or less, per hour, which is about equal to the present maximum flow 
through the purifiers. 

_ Plant No. 9. This plant produces about 60 per cent water-gas and 
40 per cent coal-gas. Each kind of gas has an independent condensing 
~ system and the gases are mixed at the inlet of the purifiers. The purify- 
ing equipment consists of six boxes. Of these, four indoor boxes are 

- arranged in two pairs, the members of each pair being connected in parallel 
and each pair acting as one divided-flow but non-reversible box. The 
paired boxes are 16 feet square in horizontal section and contain one layer 
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of oxide each, three feet deep, ‘The remaining boxes include an outdoor 
cylindrical steel box 25 feet in diameter and 10 feet high, containing two 
+-foot layers of oxide, and an indoor catch box 16 by 16 by + feet deep, con- 
taining one 4-foot layer of oxide. The paired units and the cylindrical box 


can be arranged in various orders as 1 — 2 — 3, 3 — lt — 2, and 
-2 — 3 — lL. The direction of flow except in the cylindrical box is non- 


reversible, ‘The history of the development of this installation is not 
known, It seems likely that the original installation consisted of a four- 


box set arranged with a center seal as is common in old installations. In_ 


adding to the original equipment, an arrangement was made which is more 
flexible than is found in many plants. ‘The computed hourly capacity is 
about 70,000 cubic feet per hour, which is ample for present needs. 


Plant No. 10. “This mixed-gas plant puts out about 90 per cent coal 
gas on the average. ‘he peak load on the purifiers is rather sharp, the 
maximum hourly production being about 9.5 per cent of the maximum 
daily production. ‘The purifiers include two cylindrical outdoor boxes 15 
feet in diameter and 12 feet high arranged for reversible flow. Each box 


contains two 5-foot layers of oxide. ‘The computed maximum capacity is 


about 30,000 cubic feet per hour and since the maximum hourly produc- 
tion through the boxes is said to be 75,000 cubic feet, there is a large load 
factor. ‘The storage capacity in this plant is about 65 per cent of the max- 
imum day. Water-gas and coal-gas are cleaned separately and mixed at 
the inlet of the boxes. ‘The coal-gas production will probably average 
around 540,000 cubic feet per day, with an hourly production of about 
20,000 cubic feet. The maximum daily gas output from the plant is 
reported to be about 800,000 cubic feet, which indicates that the maximum 
water-gas production may be about 32.5 per cent. ‘The overload on the 
purifiers then is evidently due to the pumping of water-gas through the 


purifiers at an exceptionally high rate during peak load. It would seem, - 


however, that if the maximum hourly output of the plant for a peak lasting 


say four hours at a time averaged no greater than the reported maximum 


make through the boxes, namely, 75,000 cubic feet per hour, and if the 
holders were full at the beginning of the peak, there would be no necessity 
of pumping gas through the purifiers so fast, even were it ncessary to retain 
the city holder two-thirds full at all times. Even were the load curve 
smoothed out as much as possible, with the existing storage capacity it is 


likely that there would be a considerable overload during maximum hours. . 


The logical extension of the purifying system would seem to be the instal- 
lation of another box similar to those now in place. Another such box 
would bring the hourly capacity up to about 50,000 cubic feet per hour. 
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Plant No. 11. ‘This small mixed-gas plant has an average output of 
about 200,000 cubic feet of gas per day, of which about one-fourth is 
water-gas. “The maximum hourly purification is about 12,000 cubic feet. 
The purifying equipment consists of two cylindrical outdoor purifiers, 15 
feet in diameter and 12 feet high, containing two 5-foot layers of oxide 
each. “The flow is divided and reversible. The computed capacity of these 
purifiers is about 30,000 cubic feet per hour; therefore the system is much 
underloaded. It would be interesting to know the capital charges on an 
oversize system of this kind, but no figures are available. ‘The size of the 
purifiers is ample to care for the growth in output for some years to come. 

Plant No. 12. ‘Yhe purifying equipment of this plant which produces 
only 10 to 15 per cent water-gas, consists of four water-sealed indoor boxes 
16 by 16 by 7.5 feet deep, each containing two layers of oxide 2.75 feet 
deep. ‘Three of the boxes are arranged for rotation, the possible arrange- 
ments being | — 2 Sucre 3 [eres ao 2, but not the reverse. 
‘The fourth box acts as a catch box and is always in last position. The 
computed capacity of this installation is about 44,800 cubic feet. If the 


boxes were valved for divided reversible flow, and 2 per cent of air used 
for revivification in place, the computed capacity would become about 
61,000 cubic feet per hour. At present the installation is about 25 per cent 
overloaded at time of maximum hourly production, but since the load is 
being handled well and the cost of purification is low, there is little reason 
for making a change. The use of higher sulphur coals, if desirable or 
necessary for other reasons, might make the suggested change advisable. 


Plant No. 13. ‘The original purifying equipment of this plant, which 


makes about 40 per cent water-gas, consisted of two rectangular, water- 


sealed, indoor boxes, each 16 by 24 by 5efeet deep and containing one 
layer of oxide, 4 feet 4 inches thick. A cylindrical outdoor box, 15 feet in 
diameter and 12 feet high, containing two 5-foot layers of oxide was subse- 
quently installed. The new box is of the divided-flow reversible type. On 
account of tar trouble, the first rectangular purifier was emptied and 


refilled with shavings to act as a shavings scrubber. ‘The remaining rect- 


angular box and the new outdoor box have a combined capacity of about 
26,000 cubic feet of gas per hour. As is common in piece-meal installa- 
tions of this kind, there is little opportunity for rotation of boxes; indeed 
in this plant there is only one arrangement possible, The rectangular box 
is always first.in series, and the only change possible is reversal of flow in 
the second box. The overload during maximum hour is only about 15 
per cent and there seems little reason for making a change on that account. 
Greater flexibility with respect to rotation of boxes would be desirable and 
would probably permit a more nearly complete fouling of the oxide and a 
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reduction in purification labor. If a regular shavings scrubber were 
installed and the box now used for tar extraction were put into service 
again as a purifier, the capacity of the installation would be increased to 
about 35,000 cubic feet of gas per hour. 

Plant No. 14. This plant makes about 95 per cent coal-gas and the 

purifying results obtained are considerably above the average. Seven boxes 
are in use, of which three boxes handle coal-gas exclusively, while the 
remaining four handle a smaller part of the coal-gas and all the water-gas. 
The purifiers are arranged in two parallel groups. One group consists of 
two 24 by 24 by 5 foot boxes, each box containing one layer of oxide 4 feet 
6 inches in depth, and one 24 by 24 by 12 feet box containing two oxide 
layers, each 4 feet 6 inches in depth. ‘These boxes are straight flow, but 
the sequence can be changed. ‘The other group of boxes consists of four 
rectangular boxes, each 20 feet in diameter and containing one 2 foot 6 inch 
layer of oxide. These boxes are connected by a center seal and one box is 
always off. The computed hourly capacity of the first group~is about 
72,000 cubic feet of gas per hour, and that of the second group about 
23,000 cubic feet per hour. Since the maximum hourly production is 
reported to be 70,000 cubic feet, the system is not overloaded, at least with 
gas of the present sulphur content. In case an increased capacity were 
necessary, it might be desirable to build up the two shailow 24-foot boxes 
to conform with the existing deep box of the same area. Such an enlarge- 
ment with valves so arranged as to give complete reversibility would 
increase the hourly capacity of this group from 72,000 cubic feet to 157,000 
cubic feet per hour, over 150 per cent of the present total capacity. Sim- 
ilarly, the four shallow boxes of the other group, if built up to double depth 
and arranged for complete reversibility, would have a capacity of about 
100,000 cubic feet per hour. 

Plant No. 15. This small mixed-gas plant produces about 40 per 
cent water-gas. The purifying equipment consists of four old-type, indoor, 
water-sealed boxes, connected by a center seal which permits the use of 
only three boxes at one time. The boxes are 10 by 8 by 4 feet and each con- 
tains one 3-foot 6-inch layer of oxide. The calculated capacity of the 
installation as now arranged is only about 6,000 cubic teet per hour, while 
the maximum load is reported to be 15,000 cubic feet, and the average load 
7,000 cubic feet per hour. It is evident, therefore, that the installation is 
heavily overloaded. If the fourth box could be put into service except for 
the short interval required to change a box, the capacity would be increased 
to about 7,500 cubic feet per hour, which would still leave 100 per cent 
overload. A new purifying system, or the addition of one up-to-date box 
with proper valving, would perhaps be the best solution. The present: 
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single boxes, if built up to double height and arranged for complete revers- 
ibility of flow, would have a computed hourly capacity of about 22,600 
cubic feet. Such conditions as head room available, strength of supports 
of the present system, condition of present boxes, and cost of the improve- 
ments would of course determine the best way to increase capacity. The 
fact that the purifying labor cost per 1,000 cubic feet in this plant is about 
double that of any other plant inspected (other small plants included) 
indicates that there is sufficient economy to be realized in labor charges to 
offset a considerable capital charge. 

Plant No. 16. This plant makes about 93 per cent coal-gas. The 
purifying equipment is rather unique among the installations inspected. 
The system includes two outdoor concrete boxes, each 40 by 26 by 14 feet 
41% inches deep, each containing one 53-inch layer and one 62-inch layer, 


_ two indoor boxes each 30 by 20 by 5 feet deep, containing one 414-foot 
~ layer, and two indoor boxes 20 by 20 by 414 feet deep containing one 3-foot 


9-inch layer each. ‘The greater part of the purification is done in the two 
concrete boxes. These are placed first in the series and the order cannot 
be changed, nor is there any rotation of the two boxes though they are 
valved for divided reversible flow. Coal-gas only is purified in the con- 
‘crete boxes. The old type indoor boxes follow the concrete boxes and the 
water-gas enters the inlet of the former. The old purifiers are all single- 
layer straight-flow boxes and are all arranged in series. The computed 
capacity of the whole system is about 190,000 cubic feet of gas per hour 
while the maximum hourly purification is reported to be only 40,000 cubic - 


feet. It is evident, therefore, that the capacity is ample for some time to 


come. This plant was the only one inspected in which the oxide was 


~ revivified in the box by an air blast. Only the oxide in the large concrete 


boxes could be revivified in this manner. The way in which revivification 
is conducted in this plant will be discussed later. 


. SUMMARY OF CAPACITIES AND LOAD CONDITIONS 


Tables 1 and 2 give the summarized data relative to load conditions, 


storage capacity, purifier capacity, etc., of the plants visited. 
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Taste 1.—Purifier load conditions in medium-size water-gas plants of Illinois. 
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1In holder capacity column, the abbreviations “‘C” and “R” stand for City Holder and Relief 
Holder, respectively. ; 
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_ Tasze 2.—Purifier load conditions in medium-size mixed-gas plants of Illinois. 
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1In hoider capacity column, the abbreviations ‘‘C’’ and “R” stand for City Holder aad Relief 
Holder, respectively. 


In studying Tables 1 and 2 several outstanding facts will be noted. Of 
the eight water-gas plants, six are loaded at maximum hour beyond the 
rated capacities of their purifiers, while on the other hand, only two of the 
eight are overloaded during hours of average production. It is evident 
then that the lack of uniformity of load is the chief cause of overload. It 
will be noted that the maximum hourly make is often more than double 
the average hourly make. (By “make” here, is meant flow through puri- 
fiers, not machine make.) By referring to the column marked “Calculated 
max. hrly. capacity of purifiers” and ““Bushels of oxide per million eu. ft., 
"max. day”, we are able to form some opinion as to the reason for the over- 
- loaded or underloaded condition in each case. It is interesting to note that 
the average number of bushels of oxide per million cubic feet of gas purified 
“on the maximum day, namely 5,686, agrees quite closely with the figure 
5,365, which is the average of twenty-three water-gas plants whose results 
are reported by O. B. Evans in his paper, “Revivification in place”, already 
“mentioned. ‘This indicates that Illinois plant conditions conform quite 
| closely to conditions in plants all over the country, as is to be expected. 
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While, as shown in the tables, the holder capacity bears no direct 
relation to purifying capacity, it will be noted that in plants where the 
volume of oxide is small, large holder capacity assists in keeping down the 
overload. Plants | and 2 are interesting as the extreme examples of pre- 
vailing conditions. These plants have approximately the same output. } 
Plant 1, however, has a holder capacity greater than its maximum day and 
an oxide capacity per million cubic feet of gas nearly twice the average. — 
Plant 2, on the other hand, has a holder capacity only 30.6 per cent of its 
maximum day and an oxide capacity less than half the average. It is sur- 
prising to find that despite these great differences, the amount of sulphur 
absorbed per bushel by both of these oxides is almost the same with a very — 
slight advantage in favor of Plant 1. ‘The probable reasons for this sim- 
ilarity of results under such different conditions will be discussed later in 
connection with ‘Table 3. Plant No. 8 (see ‘Table 1) presents an— 
apparently anomalous condition. Here the holder capacity is only 14.6 per 
cent of the maximum day and there is less than half the average amount 
of oxide per million cubic feet on maximum day found in all the plants, | 
yet the overload is not nearly so great as in some other plants which are 
apparently more favored. The reason, however, seems to lie in the connec-— 
tion of this plant with a larger system whose holder capacity is to a certain 
extent available for use by this plant. In this case it is practically impos- 
sible to say just what average holder capacity is available for Plant No. 8, 
though its own individual holder capacity is as given. Probably at least 
four times the capacity stated is actually available when needed. Formerly 
many gas engineers considered that a well-designed plant should have a 
holder capacity at least equal to its maximum day, but the rapid growth of 
output in most of our plants has resulted in much smaller storage capacity 
ratios, as shown in ‘ables 1 and 2. When one considers that in spite of — 
the smaller margin of safety which a small holder capacity gives, practically 
all of the larger plants operate year after year and give the public uninter- 
rupted service, one is likely to conclude that there is no well-defined lower | 
limit beyond which the gas operator dare not go. While this is true to a 
certain extent and distribution conditions are likely to be the determining 
factor in dictating an increase in storage capacity, it is evident that this: 
condition is reflected back upon plant operation and affects purification, tar 
removal, and indeed any phase of the gas manufacturing process in which 
rate of gas flow is a factor, ¥ 


In Table 2, the purifier load conditions in eight mixed-gas plants are 
presented. It is to be noted that the percentage of water-gas varies from 
5 to 60 per cent of the total, averaging 25 per cent in all plants. It will 
he observed that the average holder capacity is larger in proportion to the 
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maximum daily output than in the straight water-gas plants, as is also, in 
general, the volume of oxide per million cubic feet output on maximum day, 
Only one of the mixed-gas plants had an overload on its purifiers, dur- 
ing hours of average production. Since the coal-gas production in a mixed 
gas plant is usually fairly uniform in rate, the water-gas production taking 
the peak load, it is evident that in most cases where the purifiers are over- 
loaded,the overload is caused by the production and purification of a large 
volume of water-gas in a short time. ‘Ihe purifiers are usually designed to 
handle the coal-gas production, but the water-gas production has often not 
been provided for. It will be noted that the hydrogen sulphide content of 
the gas, while about double that found in the eight water-gas plants, is 
considerably lower than in usual coal-gas practice, even with very low- 
sulphur coals. Had the sulphur content been higher, then the average 
purifying capacity would have shown an overload according to the rela- 
tion shown in Figure 1. 


EFFECT ON PURIFIER CAPACITIES OF THE USE OF 
ILLINOIS COAL : 


In connection with the influence of sulphur content of the gas on puri- 
fying capacity, it is interesting to note the effect of a change from the low- 
sulphur fuels used in a majority of the plants at the present time to fuels of 
higher sulphur content. ‘The water-gas plants listed in ‘Table 1, with the 
exception of Plants 2 and 8, were using Illinois or Indiana coals as genera- 
tor fuel at the time of inspection. ‘These two plants were using eastern 
cokes. The coals were in all cases selected low-sulphur coals. It will be 
noted that in some of the plants using coal, the H,S content of the gas is 
no-higher than in those using coke. In general, however, the increase in 
sulphur content with Illinois or Indiana low-sulphur coals as generator 
fuel would be from 50 to 100 per cent, viz., an H,S content in the gas of 


150 grains to 200 grains per 100 cubic feet might usually be expected. By 
“reference to Figure 1 it will be noted that an increase of 50 to 100 per 


cent in the H,S content of the gas does not have nearly the effect on the 


rated purifier capacity, when the H,S content is small, that a similar per- 
“centage increase would have if the H,S content were large. Hence a 


change from a low-sulphur eastern coke as water-gas generator fuel to a 
low-sulphur central district coal does not have as great an effect as the 


change from a low-sulphur eastern gas coal to a low-sulphur Illinois coal 


» 


would have in coal-gas manufacture, it being assumed, as is usually the 
case, that the best eastern gas coals will average lower in sulphur content 
than the best Illinois coals. It is interesting to take numerical examples 


to study the effect of such changes. 
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Assume that an eastern coke as generator fuel gives gas containing 
100 grains of H,S per 100 cubic feet, and that a central district coal, using 
the same oil for enrichment gives gas containing 200 grains per 100 cubic 
’ feet. A plant which was designed to purify 100,000 cubic feet of gas of 
the lower sulphur content per hour would have its capacity reduced to 
96,000 cubic feet—a decrease of only 4 per cent. On the other hand, if a 
low-sulphur eastern gas coal gave 300 grains of H,S at the inlet to the 
purifier and an Illinois coal gave, as reported in some cases, 600 grains of 
H,S, then a plant equipped to handle 100,000 cubic feet of the lower- 
sulphur gas per hour would have its capacity reduced by the change to 
about 83,000 cubic feet,—a decrease of about 17 per cent. 

All the mixed-gas plants listed in Table 2 except Plants 13 and 15 
were using low-sulphur eastern coals at time of inspection. In Plants 13. 
and 15, mixtures of 50 per cent eastern and 50 per cent Illinois coal were 
used. In neither of these plants was the sulphur content of the gas 
exceptionally high, but of course the 40 per cent water-gas made in both 
cases tended.to reduce the sulphur in the mixed gas. It is evident that a 
decrease of 17 per cent or more in the purifying capacity of some of the 
mixed-gas plants given would be a serious matter. This difficulty might 
be met to a considerable extent by more attention to certain details of 
operation and selection of oxides, as has been previously discussed. 


OBSERVED RELATION OF OXIDE VOLUME TO PURIFIER ~ 
CAPACIFY 

In Tables 1 and 2 have been given the number of bushels of oxide in 
use in each plant per million cubic feet of gas output on maximum day. 
These figures have not been used in computing purifying capacities but are 
given partly because some engineers have been accustomed to rate purifiers in 
this manner, and partly to show the effect of oxide volume on purifying 
capacity in the various cases; especially in connection with storage capacity 
and load conditions. In Figure 3 is plotted the relation observed between 
oxide volume and maximum hourly purifying capacity in the various 
plants. The dotted line represents 1/10 bushel of oxide per cubic foot of 
gas purified during maximum hour, and is drawn in for convenience of 
comparison. ‘The water-gas and mixed-gas plants are plotted separately. 
It is evident that the sulphur content of the gas determines, to a great 
extent, the position of the curves, and therefore any specification which ” 
calls for a certain number of bushels of oxide per 1,000 cubic feet of gas to 
be purified in a given time can at best be only incomplete. It is interesting ~ 
to note that the curves for mixed-gas and water-gas plants, while quite 
close together for the smaller plants, appear to diverge after the 100,000 
cubic feet per hour production is passed. Whether this would hold gen- 
erally for the larger plants cannot be stated on account of insufficient data. 
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One rather remarkable thing is shown by Tables 1 and 2, namely, 
that purifiers may be worked far beyond their capacities and still do the 
work required of them. There does not seem to be any definite point, at 
least within the range observed, where the purifiers actually break down 
suddenly in their performance. It is conceivable that gas could be passed 
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Figure 3—Observed relation of oxide volume to hourly purification capacity. 


through a series of boxes containing new oxide at such a rate that hydrogen 
sulphide could be detected almost immediately at the outlet of the system. 
In testing oxides on a laboratory scale, this condition is found and is made 
use of to determine the relative rates of reaction of various oxides. 

The time of contact called for by the Steere formula is approximately 
6 minutes, Many comparatively slow oxides will not give a test for 
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hydrogen sulphide immediately on a gas containing 100 grains per 100 
cubic feet unless the time of contact is reduced to approximately 0.5 
minutes. Other more rapid oxides will absorb all of the hydrogen sulphide 
from gas containing 100 grains of HyS for several hours with this time of 
contact. As the oxide becomes fouler, however, the rate of absorption 


‘slows down and eventually some hydrogen sulphide will pass by the box. 


This will happen more quickly, other things being equal, in a purifying 
system that is overloaded. ‘The result is that in an overloaded plant, other 
conditions being the same, more frequent changes will be necessary to keep 
the gas clean. When the frequency of changes becomes excessive the 
operator usually has one of the following choices; namely, to enlarge the 
purifying equipment, to rearrange existing equipment, to improve opera- 
tion by increasing the absorption per bushel through more complete revivi- 
fication in place, in some of the ways already ‘discussed, or to find a more 
active oxide. Sometimes in the more extreme cases, only the first alterna- 
tive will prove a feasible, permanent remedy. 


REARRANGEMENT OF EQUIPMENT ‘TO INCREASE 
CAPACITY 

As just mentioned, the capacity of a purifying installation may some: 
times be materially increased by minor changes whereby the existing equip- 
ment can be used in a more advantageous way, or the existing equipment 
may be enlarged, without changing its position or increasing the ground 
space occupied. Again, internal changes are possible whereby the puri- 
fiers may be made to accommodate a greater volume of oxide, Frequently, 
where the existing equipment is in good condition, such changes may be 
made at a fraction of the cost of an entirely new installation, Where 
additional capacity is needed it would often pay to consider (1) whether 
the best possible performance is being obtained from the present equipment, 
and (2) whether some minor changes would not secure sufficient additional 
capacity to defer the installation of new equipment to another time, Of 
course, in this as in any other construction, there is always some uncertainty 
as to the relative cost of installation now or a few years hence. Some of 
the rearrangements which may be made have been suggested in the 
detailed descriptions of the purifying installations inspected. 


In the first place, it may be well to consider whether the amount of 
oxide is the maximum that the boxes will accommodate or whether the 
layers are of the greatest thickness permissible. In several instances it was: 
found that the available space for oxide in the boxes, even allowing for the 
trays and a reasonable amount of free space, was considerably greater than 
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would correspond to the number of bushels said to have been purchased 
for the boxes. 


Again the amount of free space allowed may be excessive. In some 
cases the trays could be relocated without unduly diminishing the free 
space and with a distinct increase in capacity. Take, for example, a 4-box 
set of purifiers arranged for reversible flow, each box being 15 feet in 
diameter and 12 feet high, containing two layers of oxide each 4Y% feet in 
depth. ‘The hourly capacity, according to the Steere formula, would be 
61,845 cubic feet, if the gas contained 200 grains of H.S per 100 cubic 
feet. Now, assuming that the depth of each layer could be increased by 6 
inches, the capacity would become 66,262, an increase of capacity of 14 
per cent. 


If the space available for oxide is being utilized to the fullest extent, 
then rearrangement may be in order, As has been suggested in several cases, 
reversible flow may help considerably. Let us assume an installation of three 


“rectangular boxes, each 25 by 25 by 12 feet, each containing two 5-foot 


layers of oxide equipped for straight flow only, and with a given sequence 
as ABC, BCA, CAB. Such an installation purifying gas containing 200 


_ grains of H,S per 100 cubic feet would have a maximum hourly capacity, 


according to the Steere formula, of 133,000 cubic feet of gas. ~ 


Let us assume that this installation is overloaded and that it is 
desired to increase its capacity about 35 per cent. This increase may be 
accomplished in either of two ways, namely, by making the three existing 
purifiers perfectly flexible as to arrangement and reversibility or by install- 
ing a fourth box of the same size as the existing boxes, arranged for straight 
flow only. Leaving out of consideration for the present the difference in 
operating cost which would be in favor of the former arrangement, let us 
consider the probable relative costs of the two arrangements. At present 
prices, the cost of a new box of the size given, arranged for straight flow 


only, would probably be somewhere between $12,000 and $16,000. The 


5 


installation of three 6-inch reversing valves, together with alteration of the 


manifold whereby the three existing boxes could be made entirely flexible as 


: to arrangement and reversibility, would cost somewhere between $6,500 and 
“$i, 000, depending of course upon the amount of work and material that 
would be required and the amount of material from the old manifold that 
‘could be applied to the change. It is evident then that if the existing 
"purifiers were in good condition and conveniently arranged for operation, 
rearrangement would be decidedly cheaper than the addition of another 
box of the same type. The economy of operation would also be distinctly 
in favor of rearrangement. A number of installations have been observed 


46 Gas PuriIFICATION in Meprum Size Gas PrLants 


in which such a change with corresponding increase in capacity was 
apparently feasible. : 


In a few cases where old +box sets with center-seal connections are 
in use, a change in the connections whereby all the boxes could be used at 
one time would be advantageous. 

A few cases have also been observed where a small increase in capacity 
could be realized by putting into series boxes now arranged in two parallel 
groups, but in most of the cases of this kind observed, such a change would 
hardly give enough increase in capacity to pay unless all the boxes were 
made reversible and arranged so as to be used in any desired sequence. In 
most cases where two parallel groups are in use, one of the groups consists 
of shallow single-layer boxes. Frequently these shallow boxes are of con- 
siderable cross-sectional area and where substantial foundations exist and 
plenty of head room is available, it might be feasible to build up the boxes 
to double height, installing an additional layer of oxide. Such a rebuilt 
group of boxes, if arranged for reversible flow and for rotation with the 
boxes of the deeper group, also equipped for reversible flow, would usually 
increase the capacity of the system very materially. For example, in Plant 
No. 6 already described, such a reconstruction, if feasible, would increase 
the capacity by about 66 per cent. 

Of course, in making any alterations of the kinds described several 
things have to be considered. It would obviously be unwise to go to con- 
siderable expense to alter the connections of or reconstruct boxes which 
through long service had become unsound. And it might be unwise to pro- 
long the use of boxes so arranged that the cost of operation was excessively 
high on account of inconvenient location or poor facilities for handling 
oxide. In amy case it would be advisable to carefully compare the cost of 
rearrangement or reconstruction with the cost of new equipment necessary 
to give an increased capacity equivalent to that expected from the proposed 
change. The possibility that the space now occupied by purifiers especially 
when in substantial buildings, might be used to advantage eventually for 
some other purpose should also be considered. Since present practice is 
almost unanimously in favor of outdoor purifiers, it might be obviously 
unwise to perpetuate the use of valuable buildings for this purpose. ‘The 
economic as well as the physical features of such a change need considera- 
tion. In all cases where possible changes have been suggested in this 
paper, it is to be understood that only the results to be expected from such 
changes have been considered. The considerations just named and physical 
conditions existing in the various plants might make the suggested altera- 
tion entirely impracticable. Each case would have to be considered care- 
fully by itself. 
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RESULTS OBTAINED IN PLANTS INSPECTED 


As will be seen clearly in Tables 3 and 4, purifier capacity alone will 
not necessarily insure good purifying results. Some of the best results 
found in Illinois plants at the present time are in overloaded plants. 

A study of Tables 3 and 4 shows how difficult or impossible it is to 
harmonize the results actually obtained with the conditions under which 
they were obtained. In general, one cannot but be impressed by the differ- 
ence between the results shown and those generally considered as typical 
of the best practice. Text books and treatises on gas manufacture usually 
state that spent oxide will contain from 50 to 60 per cent of sulphur, 
thereby implying that this degree of sulphiding is usually attained before 
the oxide is discarded. Yet the results shown in the tables indicate that in 

- the average Illinois plant, at least, not nearly the usually accepted standard 
of performance is actually realized. In the water-gas plants, excluding 
Plant No. 5, which was a mixed-gas plant when the materal was fouled, 
the average percentage of sulphur in the spent oxide was only 21.7 per 
cent. In the mixed-gas plants, on the other hand, including Plant No. 5, 
the average was 37.4 per cent. These results are somewhat lower than 
those reported by Mr. Evans in the paper already referred to. The average 
absorption in the water-gas plants studied by him was 35 per cent sulphur 
and in the coal-gas plants 44 per cent. The latter figure is, we understand, 
for straight coal-gas, whereas the results reported by us in Table 4 are for 
mixed-gas plants. It is probable, too, that the plants whose results are 
reported by Mr. Evans are considerably larger in size than the plants in 
Illinois inspected by us, and therefore the conditions were probably more 
favorable for good results. Even so, it is apparent that the results gener- 

_ ally obtained fall considerably below those considered as good standard 

practice. 

In comparing Tables 3 and 4 one is impressed with the very consid- 
erable difference in sulphur absorption in the two gas-making processes. A 
number of reasons for the difference may be suggested. Coal-gas usually 
contains considerably more. sulphur per unit volume than does water-gas, 
and according to the law of mass action, the greater concentration of the 

HS in coal-gas increases the rate of absorption. The coal-gas production 
‘is also more uniform and the peak loads on the purifiers usually represent a 
greater rate of water-gas purification rather than of coal-gas, so the average 
load conditions with coal-gas are more favorable. The ammonia in coal- 
gas, of which traces pass through the purifiers, may also assist materially 
in the purifying process by keeping the oxide alkaline. A section of the 
Purification Committee of the American Gas Association is now studying 
the effect of this factor. 
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In the columns of Tables 3 and 4 marked “Total gas purified per 
bushel—M cu. ft.”, the assumption has been made that the H,S content 
of the gas was constant and the same as at the time of inspection. “The 
figures reported are probably quite as accurate as the results reported in the 
purification records of most plants, but owing to the uncertainty of the 


assumption on which they are based, no claims to great accuracy are made 


for them. 


Causes oF Low EFFICIENCIES 


OVERLOAD 


‘The cause of the discrepancy between standard purification practice 
and the actual results observed in Illinois plants is a complex one. It is 
probably due to some extent to overload. ‘That an overloaded condition 
of the purifying equipment can result in low-sulphur absorption is evident 
from a consideration of the effect of overload on operation. Where the 
gas has to be passed through the boxes at an excessive rate, although the 
oxide may at first completely purify it, the condition where it cannot com- 
pletely remove the sulphur is reached sooner than would be the case if the 
rate of gas flow were slower. ‘The time between box changes will there- 
fore be shorter with the faster rates, 


The complete absorption of hydrogen sulphide requires a measurable - 
time of contact between gas and oxide. When the material is fresh a 
shorter time of contact seems adequate, but as the surface of the oxide 
becomes sulphided, a longer time of contact seems to be necessary for com- 
plete absorption of hydrogen sulphide by the inner particles of oxide. With 
very rapid rates of gas flow, the absorption seems to be at first largely 
superficial, and after the superficial capacity of the material has been 
utilized, longer contact seems necessary for complete absorption of H,§. 


The absorption of sulphur per change will therefore be less with an 
overloaded purifying system, and to get the same absorption an oxide will 
have to be handled more times than would be necessary were the flow 
slower. Each time an oxide is handled it becomes finer from breakage, and 
with frequent handling the oxide soon becomes so fine as to favor packing 
and back pressure. Conditions which lead to overload of the purifiers also. | 
usually favor overload of the other gas-cleaning equipment, so that more 
tar is likely to be carried into the boxes, other conditions being the same, 
when the purifiers are worked beyond their capacities. Therefore, more 
rapid tarring and excessive breakage of oxide in an overloaded plant are 
likely to result in depreciation and discard of the purifying material sooner 
than in a plant operated at normal capacity. 
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We note, however, that some of the overloaded plants excel other 
similar underloaded plants in absorption realized, so this does not appear 
to be the only or perhaps the most serious cause. 


TAR IN THE GAS 


Tar in the gas is also a contributory cause, but it is difficult to say in 
a particular case to just what extent efficiency was reduced by it, for some 
of the spent oxides collected that are high in tar are also high in sulphur. 
This would lead one to think offhand either that tar has little effect on 
sulphur absorption or that most of the sulphur absorption had taken place 
before the oxide was tarred. In order to determine roughly the effect of 
tar in the oxide upon efficiency of its absorption of hydrogen sulphide, an 
experiment was carried out, the results of which are shown in Figure 4. 


4125 Absorbed During One Fouling—Percen} 


() 6 10 15 20 


Pereent of Tar 


Ficure 4. Effect of tar on the absorption capacity of an oxide for hydrogen 
sulphide, first fouling. 


The absorption capacity of a particular oxide for pure hydrogen sulphide 
was determined by the Kunberger method. Portions of the same oxide 
were then treated with various percentages of tar, and their absorption 
Capacities after treatment were similarly determined. The tar was applied 
by making up a solution of water-gas tar in pure carbon bisulphide. Each 
sample of oxide was treated with an amount of this tar solution corre- 
sponding to the required percentage of tar. ‘The tar solution and oxide 
‘were thoroughly mixed; then the carbon bisulphide was removed by evap- 
oration in the air. The tar was left deposited on the oxide, which was: 
then subjected to the fouling test. 


While the conditions of the test and the results obtained are not 
strictly comparable with practical conditions, they indicate something con- 
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cerning the effect of tar in coating oxide and decreasing its absorption 
capacity. Of course, the ability of the material to revivify is also affected, 
so that tar is a disadvantageous thing to have present at any and all times. 
It was thought at first that the reason for the comparatively high 
sulphur percentages in some rather tarry oxides might be due to the tar- 
extracting action of a portion of the oxide batch, permitting the remainder 
of the batch to foul more completely on tar-free gas. It was expected that 
analyses of oxide from different levels in an upward-flow box would show 
a concentration of tar in the lower part of the box. Samples of oxide were 
therefore taken in two plants, one water-gas and the other coal-gas, at 
various levels. Each sample was collected from several points at the same 
level, to insure a representative sampling. Analyses of the samples and 
the levels where taken are shown in ‘Table 5. It is surprising to note that 
the tar is not concentrated at the bottom. In the water-gas plant the 
preatest percentage of tar was found in the bottom of the upper layers, 
while in the coal-gas box, the top of the batch contained the most tar. 
Likewise, there is no apparent relation between the percentages of tar and 
sulphur in these batches. “Che highest percentage of sulphur in each case. 
is coincident neither with the lowest, nor with the highest percentage of 
tar. One naturally concludes that.each batch must have absorbed the larger 
part of its sulphur in each case before the tar was present to any great 
extent. ‘Che concentration of tar in the upper part of the batch may be 
caused by tar condensing out of the gas, due to the cooling action of the 
purifier box cover, and dropping down into the oxide. Of course, in prac- 
ice the accumulation of tar is relatively slow, and since the rate of sulphur 
ubsorption in a given part of an oxide batch is slowing down as the cen- 
centration of iron sulphide increases, it is difficult to determine in a partic- 
ular case to just what extent the accumulation of tar is affecting the per- 
formance, 
~The means of removing tar differs considerably in different plants. 
Table 6 shows the gas-condensing and scrubbing equipment in use in the 
lifferent plants. For convenience, the final tar-extracting apparatus in 
sach case is printed in italics. It will be noted that the shavings scrubber 
wppears to be the favorite tar-extracting equipment in water-gas plants, 
hough the P. & A. tar extractor and the bubble washer are preferred in a 
few plants. The writers of this bulletin have had no opportunity to study 
he relative merits of these various types of apparatus under conditions 
which were comparable. As will be noted in the table, the amount of tar 
n the gas at the inlet of the purifiers varies considerably even with the 
same type of tar extractor, and it seems to be possible, under favorable con- 
litions, to obtain practically complete extraction with any one of these 
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COAL RESOURCES OF DISTRICT IV 


Taste 4.—Average analytical and heat values for No. 1, No. 2, No. 5, No. 6 and No. 7 coals 
by counties and for the district 
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TABLE 4—Concluded 
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Proximate analysis of coal 
Ist: “As recd,” with total 
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STRUCTURE 


The structure of the several counties covered by this report is 
discussed in some detail by county units in Part II. For the con- 
venience of those interested in the structure of District IV as a whole, 
Plates I and III have been prepared. 


On the map, Plate I, structure contours on the top of No. 5 coal 
show the lay of the rock in the area as closely as it can be determined 
from a study of outcrops and available drill and shaft records. The 
locations of all the active shipping mines in the district and of such 
other mines and borings as gave information useful in the preparation 
of the map, are also shown, as well as the position of the outcrop of 


No. 5 coal. 


Plate III consists of three structure sections, two approximately 
east and west and one north and south across the district. 


The numbered red lines on the map, Plate I, are structure con- 
tours on No. 5 coal. Any given contour connects all known points 
where the elevation of No. 5 coal is the same and the numbers on 
the lines state that elevation. In Plate I, the contour interval used 
west of Illinois River is 25 feet, which means that between any two 
adjacent contours the coal bed dips more or less uniformly from the 
higher elevation to the lower. East of the Illinois the interval is 50 
- feet, and a fifty-foot change in elevation from one contour to the next 
is implied. 

Study of the structure shown on the map shows that the general 
regional dip is to the southeast, from 650 feet above sea level in south- 
central Knox County to only 50 feet above sea level in southeastern 
Mason County. 


This regional dip in the direction of the major synclinal basin 
that roughly parallels the La Salle anticline. In Eastern McLean 
County is found the only exception to the general regional dip—there 
the strata are beginning to rise, as shown by the No. 5 coal contours, 
to form the west flank of the La Salle anticline. 


It will be noticed that the contours are more irregular in Peoria, 
Fulton, and Sangamon counties than in the remainder of the area. This 
difference does not mean that in those counties dips are more variable 
than they are elsewhere; in all probability irrgularities of the same sort 
characterize the whole district, but outside the counties mentioned, 
well logs and outcrops are so few and scattered that it was not pos- 
sible to work out details of structure. 
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PART II.—COUNTY REPORTS 


INTRODUCTION 


The detailed description of the geological conditions in the district 
as affecting mining is thought to be most conveniently presented by the 
county unit. County reports are therefore presented in alphabetical 
order in the following pages. 

A complete list of shipping mines in District IV for the year 1920 


is given herewith as table 6. 
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CASS COUNTY 


PRODUCTION AND MINES 


Production in:tons, year ended’ June 30, 19200. o-oo 4,233 
Average annual production, 1916 to: 1920 iim ae sy eee wine one 1,858 
Total: production, 1881 to<l9202 25.300 aicate: am.c eres ae 155,785 


The production in 1920 came from four local mines, two along 
the Illinois valley bluff near Beardstown, one at Chandlerville, and 
one at Ashland. These mines are all small, so that the resources of this 
county are essentially untouched. 


CoAL-BEARING Rocks 


All of Cass County is underlain by “Coal Measures” strata ex- 
cept for the area between Illinois River and its valley bluff, and in 
the lower part of the Sangamon valley, below Chandlerville, where the 
“Coal Measures” have been entirely eroded, so as to expose the under- 
lying Mississippian limestone. 


Since the line of outcrop of No. 5 coal nearly coincides with the 
eastern boundary of the county, it is believed that most of the area 
is underlain by Pennsylvanian strata older than No. 5 coal, that is by 
strata of lower Carbondale and Pottsville age. These formations 
contain at least one and probably two beds of coal neither of which, 
apparently, is more than three feet thick. The most widespread of 
these coals is the No. 2 (Colchester, Murphysboro, or La Salle “Third 
Vein’) coal which outcrops along the Illinois and Sangamon valley 
bluffs between Bluff Springs and Chandlerville, and has been mined 
at Virginia at a depth of about 200. It is probably this same bed 
which at one time was mined at Ashland at a depth of 205 feet.t 
As the identity of this coal is not determined, and as it may be younger 
than No. 2, it may be the same as a bed encountered in a drill hole 
just south of Springfield, between 50 and 60 feet below No. 5 (Spring- 
field) coal. 


The character of the strata with which the coals are interbedded 
is not well known. Worthen? reports the following succession taken 
at an old shaft near Bluff Springs: 


1Third Biennial Report of the Bureau of pes eStart ttee: p. 506, 1884, 
*Geological Survey of Illinois. Vol. 4. p. 165, 187 
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Section of Pennsylvanian strata near Bluff Springs, Cass County 
Thickness Depth 


Feet Feet 
Le OL MG LOGSS) Mle \relecub salsa oLiteverieoseiencihesronctosih «ses 15 15 
2. Sandstone, brownish, with plant impressions........ 13 28 
DYEMLNIMECSTONGS (aH DIUIONTOCK -)i .cliluseten ciehe dielelel ere ainidieies evn cv’ 2 30 
AGA MSNA LGu (et SOAPSCOMEG 1) varctsicuielenleiesleieir bale » Wishe, vies 12 42 
Pomme Co OLA laren tePeuetu ed Mra este ie aarp hal sh ah vsti Seas 01 /etpaire paces aule gate tonal Soileun'"s é 45 
Gee EMT OL OLA VV ORV IAT CL Mo piicit aie. sane lavete rei e fevehsrslslte Pyelenets 4 49 


The sandstone, No. 2 of the above section, can be traced along 
the bluff northeastward nearly to Chandlerville, and it is present in 
the shaft at Virginia with a thickness of 70 feet, as may be noted in the 
following drill record of a coal prospect at that place. 


Record of a boring for coal at Virginia, Cass County, Illinois! 


Description of Strata Thickness Depth 
Fi. In. Ft, In. 
Quaternary system— 
Pleistocene and Recent— 
Soil, and clay, brown..... 7 es if 
Clay, yellow:....ccecc-cesnee 2 6 9 6 
Clavaiblueue eee Rite IT ie ei 29 8 39 2. 
Panananenmee Roe a eS 28 ae 67 2 
Forest bed (ancient soil) 3 ne 70 2 
Marc paneer hoe ecccnnetcs 44 10 115 
Pennsylvanian system— 

‘ Sandstone.......-..--...-..- ee, ch SACO Cae 71 ll 186 11 
Tamestomen ard seen meek cesoneree 1 1 188 ate 
Dhalenbia cesses ec ee 2 6 190 6 
SH ORS Pe oe seracate eee peeee eat race 10 5 200 9 
Coal (No. 2) (base of Pottsville)... 3 6 204 4) 
PTGS Auer et ican tel eee nctoes 3 to 207 3 
Shale, black... an 207 6 
ESI AER CSG) FANT es apenas oe ne 7 6 215 
Clavmumotter tis cota cena 13 Hee 228 anes 
(Cig eee ee ak pel ake. 2 228 2 
Sandstone and shale....1.2..ccccccecsssene: 6 1 234 “3 
(Gey EET A ar ee eae 3 234, 6 
Sandstone and shale 6 9 241 3 
(Clonuk Pee ee i 8 241 11 
Sandstone and ‘shale Horizon of 16 4 258 3 
epee oP a 3 258 6 
Sandstone..........0.....+- 2 9 261 3 
(Chol Nheraee pare eee 2 261 5 
Sandstone and shale.........1:ese.s---c-00- 3 9 265 2 
CENA UC Na aie eee, eee 269 2 


1Geological Survey of Illinois, Vol. 7, p. 15, 1888, 
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Record of wa boring for coal at Virginia, Cass County—Concluded 


Description of Strata Thickness Depth 

Ft. in. Ft. in, 
Sandstone................. Shas 7 5 276 6 
Rock, hard :siliceous..........ccsccssss.c0: 2 ie 278 7 
Gléyrshales whist n.d cme ek Z 6 281 1 
Rock, hard siliceous................<c----+ 3 6 284 7 
Shale, hard green........ 2 10 287 5 

Mississippian system— 
St. Louis and Warsaw— 
Shralewhard green cic ccvsccusccunueenentelle 2 10 287 5 
Limestone...........0.... Wann Recinl eee ) I 296 6 
DAN ASCOMS: cers cessetietvakcteueanecseneaneeetas I 8 298 2 
Unestoneies ceetastancavsaatecarees 62 1 360 6 
Sandstone.s.......cccccnn 8 i 368 6 
LirestOne; Bryer cectecccssaesccnssteena sett 1 ae 369 6 
DANCSTON Crane cosscerencreatesaurencesrteomece 2 = « 371 6 
Deimestoneiy ncn ceetacaacaccatatnecestass 2 3 373 9 
Sandetorie:ts. toe enue meaner : Is =A 391 ) 
Keokuk— 

Clay shales clrialby:aecte a cccseecteecnacescecues 6 6 398 3 
Shvaleyssamed veessers ccs cnceecceat ees 5- 3 403 6 
immestome) ‘sively 2 iadtehe ccscesesoxcsctenes 4 1 407 7 
Quartz band............. SR Pe ne ~ 4 407 11 
Etestane) ashe acc euiecterenicnereets 3 8 411 7 
Shale, clay...u.......... Rh eee oe = 6 412 l 
Tamiestome rola ycavecstsccececeseneceeauverers 16 9 428 10 
Plimmiband py ellowseccecceesetececousore ne 1 428 11 
Shale, clay........... 3 7 432 6 
Limestone, hard graye .ccccccsceccecmssce 4 1 436 7 
Limestone) tshally ics ccesatinete: 6 2 442 9 
Shale, with bryozoans...........cccsneaene 2 2 dL 11 
Limestone, venal yas ceues aes 4 ip 449 6 


The correlation of the coal mined at Bluff Springs and Virginia 
is based upon comparisons made by Worthen,t who points out the 
similarity of this coal to the coal mined and outcropping at Exeter, 
Scott County. Observations by the writer in Scott County indicate 
that the coal at Exeter and Alsey is the same coal as that mined near 
Roodhouse and Whitehall in Greene County and at Upper Alton in 
Madison County, and is to be correlated with the No. 2 coal. This coal 
in southwestern Illinois has a roof of black paper-shale, commonly 
called “slate’’ which has a variable thickness up to about 20 feet; but 
in certain areas, especially toward the north, gray shale or “soap- 
stone” lies between the coal and “slate.” About 5 feet below the coal 


Worthen, A. H. Geological Survey of Illinois, Vol. 4, p. 178. 
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is a bed of limestone 2 to 5 feet thick, known locally as the “sump 
rock.” ‘These relationships render the identification of the No. 2 coal 
very definite throughout the southwestern part of the coal basin, so 
that there is not much doubt as to the correlation of the coal at Bluff 
Springs, provided it is the same as the coal at Exeter. 


Dip or THE Rocks 


In Cass County the coal-bearing strata dip at a low angle to the 
east, at the rate of 8 to 10 feet per mile. Thus, coal which outcrops 
along the bluff east of Beardstown is at a depth of about 200 feet at 
Virginia and, provided the coal formerly mined at Ashland is No. 2, 
possibly 50 feet lower at Ashland. Because of the eastward dip, 
younger and younger rocks underlie the glacial material in that direc- 
tion, so that the outcrop of the No. 5 or Springfield coal nearly coin- 
cides with the east line of the county.t. Whether or not there are large 
irregularities or significant interruptions in the general eastward dip 
is not known. In general it is believed unlikely that there are any ir- 
regularities in the “lay” of the coal that will seriously interfere with 
- mining. 


No. 2 Coay 


The principal coal of Cass County is undoubtedly the No. 2 bed, 
which underlies all the county east of Illinois valley, probably cross- 
ing the Sangamon valley near Chandlerville. This coal is commonly 
between 3 and 3% feet in thickness, and elsewhere possesses great 
regularity in thickness and in physical characteristics, though very 
little is known as to its physical characteristics in this county. It is 
probable, however, that the coal has the usual gray shale or black 
“slate” roof found above No. 2 coal in adjacent counties to the south 
and west, a description of which is given in some detail in the chapter 
assigned to the resources of Fulton County. An analysis of No. 2 coal 
‘made from a sample collected in Schuyler County may also be found in 
the same section. 

Because this coal is relatively so thin and its area of outcrop so 
small that mining by drift or slope entrance is practicable in only a 
small part of the county, the development of the coal resources in Cass 
County is probably not a matter of immediate concern. Diamond 
drilling should precede future development, as the data available are 
entirely too meager to justify undertaking mining operations. ° 

As the rock surface below the drift is more or less irregular, it 
is not improbable that isolated and local areas of No. 5 coal may be 


1Shaw, E. W., and Savage, T. E., U. S. Geological Survey Geol. Atlas: 
Tallula-Springfield Folio (No. 188), Areal geology sheet, 1913. ' 
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present in places in the eastern part of the county, west of the principal 


line of outcrop. 


The correlation of the coal found between Ashland and Prentice 
in Morgan County, as shown in the record of drilling near Prentice 


given below, is uncertain. 


Drilling 


near Prentice, Morgan County 


Description of Strata Thickness 
Ft. in, Ft. 
Pennsylvanian system— 

Slate,” rotten black... 2 6 2 
Coal = 345s 3a Se airs 2 2 
Pires clarecrweeceas 12 4 15 
Shales = =e 1 ee 16 
Coals ere eer 2 16 
Fire clay......:. a ies 1 3 16 
Sandstone and shale.......... 16 “ 34 
Shale, with bands of ironstone . 56 oe 90) 
“Slate,”’ black (fossiliferous)..... 3 10 93 
Sandstones sottes. meen aeeaees 15 108 
Shalem. =. 14 122 
Limestone... | 123 
“Slatettn 2 125 
Coal (No. 2?)... 2 10 128 
Fire clay = 3 Sep ede ee ee 6 134 


Depth 


In, 


6 


The stratigraphic succession is more suggestive of strata asso- 
ciated with No. 2 than with any other coal, but such a correlation 
would possibly give an unusual altitude to the coal at this place. 

No analyses of the coal in Cass County are available. 


CHRISTIANS COUNTY 


Only the northern part of Christian County from Edinburg north- 
ward is included in the area of this 1cport. The Greenwood Coal Com- 
pany at this place mines No. 5 coal. ‘This is the farthest south that this 
coal is worked in the central part of the State. 


CoAL-BEARING RocxKs 


The geology of Christian County has been adequately discussed in 
Illinois Mining Investigations Bulletin 11, Coal Resources of District 
VII, and no additional data.can be added relative to the coal in the 
northern part of the county, However, the following paragraphs may 
fitly be quoted from Bulletin 11: 


“The coals below No. 6 are lenticular and hence less easily traceable. 
Moreover, the interval between the beds, especially between No. 5 and No. 
6 coals, varies considerably in short distances, thus adding to the difficulty 
of correlation. For example, the interval between No. 6 coal and the next 
lower important coal varies from 20 feet in the vicinity of sec. 34, T. 14 
N., R..2 W., to about 75 fect in sec. 18, T. 18 N., R. 2 W. The lower bed 
ranges in thickness from 1 foot to 5 feet and averages 3% feet in eight 
diamond drill holes in the townships mentioned. It is probable that ‘it 
should be called No. 5 coal since the larger interval is not uncommon in the 
counties south of Christian, and the smaller one is well known to the north 
as in the mine at Mechanicsburg. Even at Springfield the average in- 
terval between No. 5 and No. 6 coals is but 39 feet. This bed tends to 
become thicker toward the north, and in secs. 18, 22, 32 and 34, T. 14 N., 
R. 2 W., No. 5 and No. 6 coals are of about equal importance. In a ma- 
jority of the holes the roof of No. 5 coal is composed of a few feet of black 
shale capped by a thin limestone, this succession of beds being the normal 
one in the Springfield district, where No. 5 coal is mined. Near Edinburg 
and Sharps the cap-rock is absent. 


“kk * Three main horizons appear to exist below No. 5 coal. Owing 
to the lenticular nature of the coal it is not believed that all three horizons 
contain commercial coals throughout the county. * * * The lenticular 
character of (these) coal beds renders predictions unsafe, but the existence 
of coals that may prove to be commercial, as at Assumption, is highly 
probable. With this in mind it seems reasonable to suggest that * * * 
a few holes should be continued from 250 to 300 feet below No. 6 coal in 
order to test all the possibilities of the area.’ 


1Kay, Fred H. Coal Resources of District VII: Illinois Mining Investiga- 
tions Bull. 11, pp, 80-81, 1915 
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DEWITT COUNTY 
INTRODUCTION 


DeWitt County lies across the trough of the Hlinois coal basin. 
It is the only county in District [LV in which coal has never been mined, 
nor is coal of workable thickness definitely known to underlie it. 


Surrictat, DEPosIts 


Special attention should be directed to the excessive thickness of 
the glacial drift which so effectively covers the hard rocks in DeWitt 
County that “Coal Measures” outcrops are unknown. ‘The few deep 
drillings that have been made, records of which are reproduced above, 
show. thicknesses of glacial material of from 163 to 350 feet. Lev- 
erett! states that the average thickness of the drift is probably more 
than 200 feet. ‘The following data, compiled from Leverett’s report, 
will give some idea of the thickness of the drift at various places in 
the county. 


Thickness of the drift in De Witt County 
Depth of 


Town Depth of Well Terminal strata rock 
= entered 

Farmer City (city well) ........ 176 sand Sani 
Farmer City (coal prospect)..... niche 189 
Parnell i gic.c cfsvctes sahara ea 200 ak 
Clinton (water wells) ......... 80-100 sand and gravel Fe: 
Clinton! = (coals boring) es caraiae mein a race 852 
Clinton (coal boring) es miaar het nara 270 
Clinton (Barnett’s gas well, 8 miles 

WEST)!” Airu-aydtevarhe apeleutet tease eanecienene 137 sand 
Hallsville (several gas wells)..... 117-127 sand 
TKONNGY 0 sc Hic Ae ouee Me obese ened 291 sand and gravel 
Waynesville (city wells).......... 150? ats 
Wapella (water wells............. 80-100 till or sand ete 
Maroa (Macon County) .......... ans wore 270 


The lower part of the drift commonly contains considerable sand 
and gravel, and some loose sand or quicksand, which are water-bearing 
and therefore sources of difficulty to be guarded against in shaft sink-- 
ing. Furthermore, buried muck and peat beds and associated sands 
contain inflammable gas derived probably from the muck, and such 
beds would also probably be a source of considerable inconvenience 
and risk in opening mines. 


1Leverett, Frank, Illinois Glacial Lobe: U. S. Geological Survey Mon, 38, 
p. 705, 1899. 
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DEWITT COUNTY 


CoAL-BEARING Rocks 


69 


As has been said, coal of workable thickness is not definitely 
known to underlie DeWitt County. An unsubstantiated record of an 
old boring at Farmer City reproduced herewith reports 4 feet 4 inches 


of coal at 564 feet and 4 feet 9 inches at 665 feet. 


It is possible that 


the upper of these coals is No. 7, and the lower, No. 5; No. 6 being 
represented by a 9-inch bed at 606 feet. 
of the coal are correct, it is possible that the limestone beds between 


300 and 340 feet represent the Carlinville limestone. 


If the suggested correlations 


Record of drilling at Farmer City, T. 21 N., R. 5 E., DeWitt County 


Description of Strata Thickness Depth 
Fi. in. Ft. mn. 
Quaternary system— 
Pleistocene and Recent— 
Soikaae rae. 2B 2 
Clay, yellow. : !) 11 
@layihrewte em oN Be en 36 47 
Ouickeantieeeeen eee, 2S 2 49 
Clay, blue, and gravel... 6 55 
Clay, bluewand' eraveli 15 70 
Dandrandueravelmeet sents 40 110 
Clay, blue 6 116 
Sand and gravel._............ i tee 8 124 
Clay, blue, and sand........ te Se 40 164 
Sandiandugravelles 2) 10 174 
Quicksand 13 187 
- Clay, blue D 189 
Pennsylvanian system— 
McLeansboro— 
Sandstone mise wet ee ee 4 193 
Sand shaleweuue = why ie pa doe Sak 11 204 
Shale reds Fa. Fo SARE AARC OER 2 ~ 206 a 
Shale, blue....._... a! pat 4 206 4 
Shalewicalcareoust...<0...-= 4 2 209 
Shalewblte ee terest Reea UES 1 210 
Shalewmed seein ener ns oar d. 8 218 
Shale with limestone seams.......... aed 2 220 
Sandeshales ses Guasts ese e) res 17 237 
Shalesblack 22. 2: 3 240 ne 
Ga ere ee See OPED ite Ad 1 241 2 
Clay shale... S 39 6 280 8 
Clayishnleses~ =o. =. 8 ec chsemiaeeet a 8 288 8 
Siialemb eset or ee. ee eee 4 292 8 
Limestone oe 8 300 8 
Shale, black ; 2 302 8 
Shale, red and gray............-- ee 9 311 8 
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Record of drilling at Farmer City—Concluded 


Description of Strata Thickness Depth 

Ft. in. It, in. 
Limestone... 3 , 2 313 8 
Sand shale.. 5 318 8 
Limestone... ; 4 322 8 
Shale, blue... oe ri 18 340 8 
Sand shale. 10 350 8 
Shale lime... ee 10 360 8 
Shale, red... : 5 365 8 
Shale, red..... 6 371 8 
Sandstone........ : 16 388 8 
Sandstone, soft..... eee 20 408 8 
Shale, red and gray nt 7 415 8 
Sand shale__........ ee wy) 437 8 
Shale, blue...... F 46 483 8 
Shale, blue........ me oe 17 6 SOL 2 
Coalice ; xe 1 ke 502 a 
Bineiclavaenaes ; 4 6 6 508 8 
Shale, gray... ; 10 518 8 
Sandstone.... 6 524 8 
Sand shale... “37 53] 8 
Sandstone... 17 548 8 
Shale, blue... 7 555 8 
Shale, blue... 3 558 8 
Shale, black.. 1 3 559 Il 
Shale, gray........... 2 561 aft 
Shale, black.......... 1 Uf 563 6 
Coal (No. 77). 4 4 567 10 
Fire clay......... 3 9 571 7 
Sandstone.......... 3 574 7 
Sand shale....... 6 580 if 
Shale, blue...... 15 595 if 
Shale, gray........... 4 599 i 
Shale, bituminous... 6 605 7 

Carbondale— 

Coali(INonGn)na.ee es ey ce 9 606 4 
Clan: eWalernr esees eee 3 3 609 7 
Lime shale.............. : see 6 615 7 
Shale; blues. ee pc ene 10 625 He) x 
Sand-shale ts. Sc. eee ee oe 10 635 if 
Sandshalees-  oee ee eee 7 yp 642 7 
Shale, blueste J... 51 ea eee 22 9 665 4 
Coal (Noes I) se ee eee 4 9 669 1 
Shale; blues. is 70..nsee beeen yee es 9 669 10 


Two deep drillings for oil have been put down in T, 20 N., R. 2. Ef. 


(Clinton Township), one in section 10 and the other in section 32. 
Both records are reproduced herewith, the record of the well in section 
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10 being copied from the Geological Survey of Illinois. Vol. 8, pages 
34 and 35. 


Record of drilling in sec. 10, T. 20 N, R. 2 E. (Clinton Township) 
DeWitt County 


Description of Strata Thickness Depth 
Fit. in. Ft. m. 
Quaternary system— 
Pleistocene and Recent— 

SUntacersorneee oe eee ee 5 ~ 5 
Quicksand... ead Pee: 15 BS 20 
Sand with ST and Boulders aes ; 17 es 37 
Sand and clay mixed... 53 90 
lard panecmeetene me owe on 12 102 
Gravel fe 1 103 
Valen dol bala. cede ee ee aaa 4 107 
Clayaamdysand ais ..22 fen aeetnces 4 111 
Gravel sanduclaysee eens Hie ce 7 118 
iat plain eae meee the ror te tn: 3 121 
Clay and sand........ 7 128 
Clayednidperarel eee ee ee 14 142 
Clave aah gee 4 146 
Hardpan--s=- a eS 6 152 
Glayeandiprayele gees ee eee 8 160 
Ouickcand meer 5 165 
Dandrandpravellwet 4 <1: 2 167 
Goarsesenaye tees poem ce eee 2 169 
Clay... 6 175 
Gravely: eds. 25 200 
ete “ie ae e : 6 206 
‘Sand and clay. us 213 
Gravcleeoeme ne het 9 222 
Can eee meena cs op Rik | 11 233) 
9 242 

9 251 

Quicksand and BEAVEL nnn ennceeeene 101 352 

Pennsylvanian system— 
McLeansboro and Carbondale— 

ME IES Gia oa Ee eee 1 se 353 
irewclayse sees Reet 3 Zane 356 
Limestone (Lonsdale »). ie be eee a 19 375 
inenclayncu man te hate Ae Lo Suan 1 376 
Sbalemona yess eco Et ee 1 377 
Shale, red and gray 10 uss 387 
Shalev eraye.t 5 = och 2 389 
Sandstone sseweewce oa ee Sok) 36 425 
Shalettorayiie ry 2 whe Rass 32 oe 457 
Shalesdark vee t ce Pee ele 6 ie 463 
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Record of drilling in sec. 10, T. 20 N, R. 2 H.—Concluded 


_ SS 


Description of Strata Thickness Depth 

Ft. in. Ft. in. 
Shales prays 6) toe hoa nee 5 es 468 ihe 
Goal (No! 21): 325 ees 2 g 470 9 
Coal and “slate” 7 9 471 6 
Fire clay...2..... ae ea Recs if 3 478 9 
Limestones 0: 3 ae eee 22 a2 500 9 
Sandstone... 6 oh 506 9 
Clay shale, gray 11 Eo 517 9 
Sandstone 2 50h eee ee 11 a 528 9 
Shale, gray... : 8 536 9 
Slate, black, ool ein 3 a 539 9 
Limestone. 2) ebaet ee ae 7 ars 546 9 
Sandstone......... 19 565 9 
Shale, gray....... 10 575 9 
“Slate,” black 3 578 9 
“Slate,” black and coal... 4 582 9 
Shale,’eraya = ee 21 603 9 
“Slate,” black... . 3 606 9 
Coal (Worthen’s No, 3). ae : 1 607 9 
“Slate,” black and trace of coal....... we 609 9 
Clay shaleSerays =e ee ee 3 612 9 
Coali(No,2))2 = eee 1 613 9 

Pottsville— 

“Slate,” black and trace of coal........ 3 616 " 
Shale, erays= eee ee eee 16 632 9 
Limestone, hard impure 1 633 9 
Sandstone Ward = =e 3 636 9 
Shaleseray ed eee 5 Al 9 
“Slate,” black._ 8 649 9 
Sandstone s =>): = 2 ee eee 10 659 2 
Shale; graye 27 3 oe eee 3 662 Z 
“Slate,” black... 2 664 9 
Shale: pray bo = Seen 8 672 9 
Shale, sandy... 11 683 o, 
Shale, gray... 9 692 9 
Limestone, hard. 1 693 y 
Sandstone, hard Me 695 oe 
Shale, dark 3 698 9 
Shale, gray__... 3 701 C 
Shalessandy. eo ee ee 3 704 9 
Sandstone tes). =. ne ee 6 710 9 
“Slate,” black, with trace of coales 2 712 9 
Shale; graye ee 82 792 g 
Coak(No: 17). 38 Ae ee 1 793 9 
Shale, gray. aii 10 
Sandstone and shale. 25 
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Record of C. C. Morris’ well near center sec 82, T. 20 N., R. 2 E., 
DeWitt County 


Description of Strata Thickness Depth 
Quaternary system— Ft. in. Ft. in. 
Pleistocene and Recent— 
Sop tht aan 6: os ee ce Be 5 a 5 
(Grave Wats eee ee ee Eee wee 12 i 17 
Quicksandee 2. : 2 19 
Clay and gravel, mixed oe 13 a 32 
Clay and gravel, mixed... 78 cay 110 
Clay and gravel, mixed... ee. 40 ae. 150 
@iticksandeer tee pee ey eee so 20 sae 170 
(lad amsemee ern tee oct on ee 50 == 220 
Quicksand... : gn ok ied PY 45 Ae 265 
Pennsylvanian system— 
Limestone and “slate”’......0...2-.0...---- 3 268 
“Slate” rock, different color................ 8 276 
(Copies ns ee Nc ee ee 5 281 
“Slate,” changing color... 24 305 
Save aerrunmteees ois cere Fe 7 a 312 
“Slate,” first red found 12 324 
Shellearnidests late cee eee. A ces 17 = 341 
Urb oui oo (a Sea ee if ze 348 
“Casey oil-bearing strata”. ............. 10 358 
eiS late wer: een te ere cea hk Deas 19 his. Bi 
mest omen band smeweke one yale } Soe 379 
“Slate” and coal........... ENE? DUE 4 He 383 
cla te ausenee ret CUE Gr. £8 ese! 25 m. 408 
Coals(Non/ i eerre- tra eee eee 6 re 414 
“Slate” of different color. 49 ae 463 
Wiamestioneies 28... Wire -tteter ate! 3 S80 466 
SEN ela= 5 Bnd nce ve See a ae ED 4 470 
COS RS aia ep a =e Sie cae S27 
Coal (Noman ieee ee oes ce : 2 dhe 529 
“Slate,” change color... 33 562 
Sand “slate” 15 = 577 
“Slate” 3 90 Pi 667 
Limestone 7 674 
“Slate” 80 ae 754 
(Slatesusandy see eee eo eee = Pale ane 766 
Sslateme black mmorcoalew=ts se 18 ete 784 
Several lbvean i 25. eae gen ae ae 4 a6 788 
: 16 804 
6 810 
19 829 
50 879 
71 950 
160 1110 
40 1150 
40 1190 
3 1193 
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Worthen states that the drilling in section 10 was made with the 
diamond drill, and that it probably penetrated to the base of the. 
“Coal Measures.’ He tentatively correlates the coal at 468 feet (2 feet 
9 inches) with the upper vein (No. 7) in the Bloomington shaft, a 
record of which is given in the McLean County chapter; and regards 
the coals at 715 and 721 as possibly equivalent to No. 2 or No. 3, the 
latter coal not definitely recognized by the present Survey, and the 
coal at 903 as No. 1. These correlations seem to be consistent with the 
data assembled since the publication of Worthen’s reports. Accord- 
ingly, a correlation of the upper coal at Clinton at 468 with the upper 
coal at Farmer City at 575 seems likely, especially as it is consistent 
with regional dip toward the trough at the foot of the west slope of 
the La Salle anticline. The actual difference in altitude may even be 
slightly more than is indicated by the difference in depth, as the surface 
altitude at Farmer City is less than at Clinton. It is possible that the 
limestone at a depth of 356 feet at Clinton is to be correlated with the 
Lonsdale. If so, the 114-foot interval between the limestone and No. 
7 coal is only 25 to 30 feet greater than the usual interval to the north 
and west. 


The log of the boring southwest of Clinton in section 32 is a 
churn-drill record, and the strata noted do not correspond closely with 
those reported to have been encountered in the drilling north of Clinton. 
However, the record is of interest in showing, probably accurately, the 
depth of the drift and the thickness of the Pennsylvanian; massive 
Mississippian limestone underlying the “Coal Measures” is entered at 
950 feet, about 50 feet below the lower coal in the well north of 
Clinton. Accordingly it is probable that the well north of Clinton 
penetrated or nearly penetrated the Pennsylvanian strata at a depth 
of 942 feet, as suggested by Worthen. Correlations of the coal in the 
well in section 32 at 410 feet with No. 7 coal, and that at 527 feet with 
No. 5 is suggested. 


STRUCTURE 


DeWitt County lies near the center of the trough of the Illinois 
coal basin, the drilling at Farmer City possibly being approximately 
along the axis of the trough. It is believed that the strata dip gently 
eastward toward this trough, possibly at the rate of between 5 to 10 
feet per mile. Data are insufficient to show whether or not there are 
important departures from the general dip. The eastward dip is also 
slightly modified by a still gentler southward dip of probably not over 
5 feet per mile. = 
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Three workable coals, No. 7, No. 5, and No. 2, possible underlie 
DeWitt County. The indications are that all the coals are thinner in 
the central part of the county in the vicinity of Clinton than to the 
east near Farmer City. The two upper coals are separated by 100 feet 
of strata and the two lower coals by about 150 to 175 feet of strata, 
consisting of sandstone and shale with some limestone, These intervals 
between coals No. 2, No. 5, and No. 7 persist directly northward into 
La Salle County and District I west of the La Salle anticline. ‘T'o the 
northwest, west, and southward the intervals vary. 

Further drilling is necessary in order to prove the presence or ab- 
sence of considerable areas of workable coals in the county and the 
character of the roof and floor. No. 7 is reported to have a black 
shale cover at both Clinton and Farmer City, which is similar to con- 
ditions reported at Bloomington and farther north in the State. Blue 
shale is reported above No. 5 coal at Farmer City, and dark shale at 
Clinton. The coal is commonly capped by black shale elsewhere in 
the State. 

It is possible that the coal resources of this county are large, but 
such data as are available do not encourage great expectation of large 
discoveries. Further careful prospecting is essential to a correct under- 
standing of conditions. 
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PRODUCTION AND MINES 


Production in tons, year ended June 30, 1920............. 2,301,979 
Average annual production; 1916. ta,1920 se rae ac ter 2,367,754 
Lotaliproductiony 183s toml 920 irre etter res a eee 47,178,407 


Fulton County ranked twelfth in 1920, among the coal-producing 
counties, the output in that fiscal year being between 3 and 4 per cent 
of the total output of the State. 


Table 6 lists the 27 shipping mines operating in 1920. 


Besides the shipping mines 131 local or wagon mines also operated 
in 1920 with a total production of 150,320 tons. All the shipping 
mines in Fulton County with one exception operate No. 5 coal; the 
Spoon River Colliery Company, located at Ellisville, operates No. 1 
or Rock Island coal. The local banks operate No. 1, No. 2, No.5, and 
No. 6 coals, and a coal possibly correctly called No. 3. 


SurRFICIAL Deposits 


The thickness of glacial drift is known to be as much as 155 feet 
in one place, but the average of 293 wells in the area of the Canton 
and Avon quadrangles is only 38 feet. The drift consists of glacial 
stony clay or till with which is commonly associated one or two beds 
of gravel. Above those a mantle of yellow loess or silt 5 to 20 feet 
thick covers much of the upland surface, and deposits of alluvium lie 
in the valleys. 

It has been determined from data concerning water wells between 
Put and Lost Grove creeks, that the drift is thick, so that the outcrop © 
of No. 5 coal lies farther east than is the case south of Put Creek, and 
north of Lost Grove Creek. The position of this outcrop is indicated 
on the map, Plate V. This is the only pre-glacial drainage line that 
has yet been discovered in the county and it is probably the only one 
within the area underlain by No. 5 coal. 


COAL-BEARING ROcKs. 


The general succession of coal-bearing rocks in Fulton County has 
been indicated to some extent in Part I. It was there stated that be- 
cause of special field examination in the area of the Avon and Canton 
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quadrangles, which includes nearly all the north half of the county, 
and also because of the many exposures and coal prospects, knowledge 
of the coal-bearing rocks in this county is more definite than it is for 
the other counties in the district. However, as investigations and the 
commercial mining operations are restricted to the northern part of the 
county, conditions in the’ southern part can be less thoroughly de- 
scribed. It is believed that the southern part of the county, a large 
part of which is remote from a railroad, is probably not underlain by 
large bodies of the thicker and higher No. 5 and No. 6 coals, but that 
the lower coals may nevertheless be continuous. It is not improbable, 
however, that situated near the hill summits there are rather numerous 
small bodies of the thicker coal which may be suitable for stripping 
operations and local banks. The determinations of the actual amount 
of such coal require detailed field investigations which will probably 
be undertaken a little later. The present report concerns itself, there- 
fore, chiefly with the area in the northeast part of the county under- 
lain by No. 5 coal. The area to the west beyond the outcrop of this 
coal will receive more detailed description in the proposed report on 
District IIT in which coals No. 1 and No. 2 in the western part of 
the State from Rock Island to Alton will receive special attention. 
Drill records show that the base of the coal-bearing rocks declines east- 
- ward, so that these rocks are thickest in the eastern part of the county. 
In a deep well at Canton 465 feet of Pennsylvanian and overlying gla- 
cial material was penetrated; on the other hand, in the western part of 
the county near New Philadelphia, the base of the coal-bearing rocks is 
only 225 feet below the surface. 


The youngest Pennsylvanian stratum exposed in the area is the 
Lonsdale limestone, which underlies the glacial drift in a small area 
in the northeast part of the county near Farmington. ‘The special sig- 
nificance of this limestone in this study is the fact that its character- 
istic interval of about 60 feet above No. 7 coal furnishes a basis for the 
identification of this coal throughout Districts I and III. The lime- 
stone underlies a large area in Peoria County where it has been quar- 
ried to some extent: In this county No. 7 coal is too thin to be of com- 
mercial importance. 


No. 6 coal is found outcropping in many places in the county 
between the outcrop of No. 5 coal and the area underlain by the Lons- 
dale limestone. It underlies an area of 35 to 40 square miles in the 
northeast part of the county, extending south from the north line to 
within two miles of Canton, and west as far as Fairview. It is also 


78 COAL RESOURCES OF DISTRICT IV 


present in small areas northeast of Cuba. ‘The approximate outcrop of 
this coal on the Canton and Avon quadrangles, as determined by Sav- 
age, is indicated on the.structure map, Plate V. Like all the “Coal 
Measures” strata, it dips eastward at a low angle. No. 6 (Herrin) coal 
has in this region, as elsewhere, a limestone cap-rock 31% to 4 feet 
thick, separated from the coal by 6 to 14 inches of bluish to dark cal- 
careous shale. ‘The cap-rock contains the fossil found in Illinois only 
in this stratum, namely, Girtyina ventricosa. Savage has identified 
twenty-two other fossils from this same bed in this county, but none 
has the value of Girtyina ventricosa.in identifying the limestone. 

The strata between the cap-rock of No. 6 coal and the Lonsdale 
limestone consist largely of shale. Savage states that overlying the 
cap-rock of the Herrin coal there is usually 10 to 15 feet of shale, fol- 
lowed by a few feet of sandstone, and which in turn is overlain by 
about 14 feet of gray and 18 inches of blue shale. No. 7 coal lies 33 to 
36 feet above No. 6 coal. Above No. 7 coal is about 40 feet of gray 
shale, followed by 10 to 12 feet of dark shale which underlies the Lons- 
dale limestone. It is of some interest that the variegated shales near 
the horizon of No. 7 coal are found inthe Peoria-Springfield areas 
and are widespread in District VII. They are not known, however, 
in all districts. 

The interval between No. 6 and No. 5 coals varies somewhat 
in the county. In the northeastern part where the main body of the 
upper coal lies, the interval is normally about 65 feet. In Putnam 
‘Township, however, in the vicinity of Cuba, the interval decreases 
to such an extent that locally the two coals are thought to be in con- 
tact. ‘They have been seen in outcrop within 7% feet of each other, 
and one drilling in the vicinity of Cuba found 10 feet of coal. It is 
thought that this unusual thickness is probably due to lack of inter- 
vening strata between the two coal beds, No. 6 lying directly upon 
Non Os 

The strata between No. 5 and No. 6 consist of a black “slate” 
above No. 5 coal, 2 to 6 inches, above which is 9 to 20 inches of lime- 
stone cap-rock, 12 to 20 inches of soft gray shale or “clod,” 20 to 30 
feet of gray shale, a variable thickness of sandy shale and sandstone, 
6 to 8 feet of yellowish shale, and 1 to 3 feet of the underclay of No. 
6 coal. Between the 20- to 30-foot shale member, known as the Can- 
ton shale, and the sandy stratum overlying it, is an uneven plane of 
contact, which results in considerable variation in the thickness of 
both of these strata. In places, especially in Putnam Township, the 
Canton shale member is entirely out, so that the sandstone rests on the 
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cap-rock of No. 5 coal or even locally upon the coal itself. Rarely 
all the strata normally occurring between the Springfield and Herrin 
coals are wanting, and more rarely a part or all of the No. 5 coal is 
absent. 

The area in which No. 5 and No. 6 are actually in contact is small ; 
and it is only in a small area lying mainly between the: line of the 
Toledo, Peoria, and Western Railroad and Put Creek, in the north 
half of Putnam Township, that the nearness of No. 5 to No. 6 is espe- 
cially noteworthy. 

No. 5 coal is persistently present in that part of the county east 
of its line of outcrop.. Numerous more or less detached areas of coal 
probably exist beneath the uplands along the main divides even south 
of Spoon River, since this coal has been mined at Astoria and in 
Schuyler County near Rushville. The outcrop of the coal within the 
Avon and Canton quadrangles is shown in Plate V. 

Savage states that the No. 5 coal is uniform in thickness where 
it is found within the quadrangle, averaging 4 feet 8 inches in 141 
well records and 43 measured sections, and generally departing less 
than 6 inches from the average. In the eastern and northern portions 
of the county, where the usual sequence of strata overlies this coal, 
the bed is commonly cut by numerous clay-filled fissures (clay seams 
or horsebacks), such as are characteristic of this coal in Sangamon 

- County and in other parts of the State. Where sandstone overlies the 
coal in the vicinity of Cuba, no clay seams have developed. No. 5 
coal is commonly correlated by its physical characteristics, especially 
the presence of horsebacks, and by the physical character of its roof. 
The black fissile shale containing ironstone or pyritic concretions, rang- 
ing from 3 to 4 inches to as many feet in diameter, is the very 
characteristic roof of the bed, a similar roof not being associated with 
the other coals. ‘The clod and cap-rock are of local assistance in 
identifying the coal, but have not the State-wide distribution of the 
black “slate.” The niggerheads, clod, and cap-rock are all fossiliferous, 
but as they lack definitely identifying forms, do not have the same 
value in correlation studies as the type fossil of the cap-rock of No. 6 
coal. However, they are more or less characteristic. 


Although coals below No. 5 are present in Fulton County within 
the area underlain by No. 5, they are worked only in areas west of the 
outcrop of this coal. There are two workable coals below No. 5, No. 
1 (Rock Island) coal and No. 2 (Colchester or La Salle “Third Vein”) 
coal. No. 2 coal has been worked at Avon; No. 1 is mined at Ellisville 
and has been worked recently at Seville; at local banks in the western 
and southern part of the county each of these coals is being worked. 
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Drilling in the northeastern part of the county, especially in Putnam 
and Buckheart townships, indicates the probable widespread presence 
of at least one of these lower coals. 

No. 2 (Colchester) ‘coal lies about 90 to 135 feet below No, 5, the 
lesser interval being found in the Cuba region, and the greater in the 
northeast part of the county, ‘The strata between No. 5 and No, 2 
consist mainly of shale and sandstone, a massive sandstone being rather 
widespread in the upper third of the section, ‘The roof of No, 2 con- 
sists of gray shale or “soapstone” 9 to 14 feet in thickness in the 
northern and western parts of the county, but thicker toward the south, 
It is followed above by a black fissile shale 3 to 6 feet thick with 
which is commonly found a band of fossiliferous, septarian, nodular 
limestone one-half to one foot thick. Savage states that this is an 
easily recognized succession which is exposed in many places in the 
western part of the county, It is noteworthy also that essentially the 
same succession is found above No, 2 coal in the La Salle district west 
of the La Salle anticline and in much of District ITI to the west. ‘The 
coal has a common thickness of about 2 feet 6 inches, but varies be- 
tween 2 and 3 feet. 

A coal believed to be the equivalent. of the coal mined in Rock 
Island County and known as No, 1 or Rock Island coal, lies 60 to 90 
feet below No, 2 coal, the interval being greatest to the east. ‘The area 
in which this coal is best developed seems to lie west or south of the 
outerop of No. 5 coal. ‘The few drill holes to the base of the Penn- 
sylvanian rocks east of the outcrop of No, 5 show coal thick enough 
to be of commercial value only at the horizon of the Rock Island coal 
in one or two cores, and these holes are located along the outcrop of the 
No. 5 coal in Putnam ‘Township. ‘The coal attains locally a thickness 
of about 4% feet in the vicinity of Cuba, but there appears to be no 
large body of it and very commonly the seam is separated by shale 
partings. Where it is worked in the western part of the county at 
Kllisville, it is 3 to 5% feet thick. ‘This coal seems to have been laid 
down in a narrow trough or basin running north and south through the 
western part of the State, from Brown to Rock Island County, the 
eastern edge of which crossed the central part of Multon County, Its 
area of main development is therefore west of this district in Dis- 
trict TIT, 

No, 1 coal where characteristically developed has a readily recog- 
nizable bluish, fossiliferous, limestone cap-rock 5 to 20 feet thick, 
which is separated from the coal by 6 inches to 3 feet of dark shale. 
In its typical development this cap-rock seems to be restricted to the 
same area as No, 1 coal, and to become thinner and possibly disap- 
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pear entirely toward the east. The few drill holes in eastern Fulton 
County that penetrate No. 1 coal do not find a cap-rock above No. 1 
coal. 

No. 1 and No. 2 coals will be described in greater detail in a pro- 
posed later bulletin which will discuss the coal resources of District III. 

Coals between No. 1 and No. 2 seem to be somewhat more num- 
erous in the eastern part of the county than in the western. Between 
No. 1 and No. 2, lying 20 to 30 feet below No. 2, Savage reports a thin 
coal, 18 inches thick, which seems to be fairly persistent as it is found 
in outcrop in the western and central parts of the county and in drilling 
in the eastern part. Whereas this is the only persistent coal known in 
the section in the western part of the county where strata outcrop, 
drilling in the vicinity of Cuba, St. David, and Dunfermline reveals 
the presence of one or two other coals between No. 2 and No.1. In the 
Cuba region the interval between No. 2 and No. 1 coals is about 80 
feet. The following record of a hole drilled between Fiatt and Cuba 
is typical of the succession in that part of the county. 


Record of drilling between Fiatt and Cuba See Plate II, No. 1 


Description of Strata Thickness Depth 
Ft. in. Fi. in. 
Quaternary system— 
Pleistocene and Recent— 
(CUE ies oe She Side i ee ane ne ema 18 ae 18 
Pennsylvanian system— 
Carbondale— - 
Sandstone, yellow................ Eek ees 10 4 28 4 
CeslateNdatie. Sete-s. ctu aeea eee 1 10 30 2 
Coalt(Now5) ieee. et eee 4 6 34 8 
Shalesiightis.. 0"... aor Fee zy, 4 37 : 
Sandstone, light... BY Sea Mel 2 oa Sy) 
Slralesmumed te LO eee : 19 Pe 58 
Sandstone, light. 12 an ee 70 
Shhalessand yen <2 te. Ay ae ee 37 se 107 
Shales pratt eee ee pee ew 20 eee 127 
eSlatec: danke = yr. nae 1 ae 128 
Rock (limestone?), dark 1 ise 129 
Shale, light... Pesan coin ee 14 sae 143 a 
Goan GNos2 wee rs eo el 2 4 145 D 
Pottsville— ; 
Shale sandy, Weht ss yess 18 8 164 
Cone ab Deke Ne 1 ee 165 
Shales Inolrewsamdy=2) nen eee este 12 zat 177 
Sinallek dla tke nee A eed a eR ec 1 ne 178 iP: 
Coal Fey NA eetadee a BO ee & 4 178 4 
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Record of drilling between Fiatt and Cuba—Concluded 


Description of Strata Thickness Depth 
Ft. in, Ft. im, 
Shales ight-isandy.2---e eee 18 ey 196 + 
Shales ane vers etree oes rs if ane 203 4 
4 203 § 
2 203 10 
3 2 207 ae 
4 207 4 
Rock, boulder (limestone?) ................ Oe 8 208 
Wimestonesdanlkes.s ee 11 ae 219 = 
Shale, dark, hard... oe 6 ii 225 7 
Coal \(No v1) ett eee eset 4 4 229 11 
males licliite ys ancl eeennty paeeen etter 6 1 236 


The lower coal with the dark limestone cap-rock is without ques- 
tion No. 1. In the Cuba region rather systematic testing of this coal in 
certain areas reveals large variations in thickness and character. Its 
commercial value, therefore, for the present, at least, is small. The 
limestone cap-rock is commonly about 10 feet in thickness but in 
places is absent and in other places as thick as 20 feet. The coal over- 
lying the cap-rock or but a short distance above it, is lenticular. Ina 
few holes it has a thickness of about 4 feet, but commonly is less than 
a foot thick, and so interbedded with shale that it has no value. It is 
not known just how persistent this bed is in the southern part of the 
county. It is possible that outcrops of this bed in the vicinity of Lewis- 
ton were confused with No. 2 coal by Worthen, resulting in the mis- 
interpretation of the section that appears in his discussion of the 
geology of Fulton County in Volume IV of the Geological Survey of 
Illinois. 

The two other coals that are fairly continuous in the section, one 
12 to 20 or 25 feet below No. 2 coal, and the other about 30 feet lower, 
are generally thin. In some holes, however, the upper of the two is 
reported 2 feet or more thick, but it is more commonly found a foot or 
less in thickness. It is quite possible that this coal outcropping near 
Lewiston was the one which was confused with No. 2 coal.instead of ° 
the lower coal as described in the preceding paragraph. 

Aside from the limestone and coals noted above, the strata between 
No. 1 and No. 2 coals are mainly shale, with a sandstone 3 to 8 feet 
thick rather persistent 17 to 25 feet below No. 2. 


STRUCTURE 


Geologic structure of the whole of Fulton County has not been 
determined. A report on the structure based on the altitude of No. 2 
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coal in the Avon and Canton quadrangles appears in Bulletin 33,1 and 
Plate V is a reduction of the maps in that report. 

Concerning the structures of the Canton and Avon quadrangles, 
Savage’ states: 

“In the Colmar region farther west, the oil is found in the upper 
part of a dome, and in a terrace on its side. Even on this favorable 
structure, the sand is present only in limited areas. Consequently, any 
recommendations for test borings for oil in the Avon and Canton area, 
based on the usual structure features, must be recognized as carrying 
an unusual amount ot uncertainty. However, since it is not possible 
to tell before borings are made whether the Hoing sand is present or to 
what extent it is saturated with water in any particular locality, if test 
borings are to be made, it would seem wise to proceed first on the 
usual assumption that the rocks will be thoroughly saturated with 
water, and to test first the places where the structure is favorable, as 
the highest parts of the anticlines and domes. 

“From the structure maps [Plate V| it will be seen that a broad 
dome is present northwest of Fairview, the highest point of which is 
in the NE. % sec. 29, and the SE. % sec. 20, T. 8 N., R.3 E. South- 
west of Farmington in secs. 10 and 11, T. 8 N., R. 4 E., there is a low 
arch in which the beds are somewhat higher than to the north or south. 

“From Fiatt a low arch extends toward the southeast corner of 
the Canton quadrangle. ‘The axis passes about one-half mile north of 
Jones School, SW. cor. sec. 27, T. 7 N., R. 3 E., and has been traced 
southeast to the center of sec. 10, T. 6 N., R. 4 FE. 

“In the northwest quarter of the Avon quadrangle [Plate V], a 
low anticline is present in the SE. % sec. 14, T. 8 N., R. 1 W. The 
beds here are somewhat higher than to the west, south, ana east; but 
no outcrops are available toward the north, and the dip in that direction 
is uncertain. One mile north of Babylon in secs. 11 and the western 
part of 12, T. 7 N., R. 1 E., the beds are higher than in any other 
direction except northwest.” 

The foregoing interpretation of the structure in the Canton and 
Avon quadrangles was designed to meet inquiries concerning the pos- 
sible existence of structure favoring oil and gas accumulation in the 
area. In general such gentle structure does not affect the value of 
the coal, although knowledge of the structure is of some importance in 
laying out mines in order to take advantage of the natural slopes for 
drainage or haulage. However, where regional structure is as gentle 
as it is here, local variation in the level of the coal may largely offset 

1Savage, T. E., Geologic structure of yoo and Avon apadranales: Tlli- 


nois State Geological Survey Bull. $38; p. 91 
20p. cit., p, 99. 
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regional dip, and hence it becomes a distinctly local engineering prob- 
lem to determine the structure or dip of the coal within each property 
to be developed. ‘The présent maps are of value in determining the 
general lay or dip of the bed and approximate depth, but should be 
used guardedly as a basis for laying out mining operations. 

On Plate V is included a structure map, which constitutes an ap- 
pendix to Savage’s maps and shows the “lay” of the No. 5 seam ina 
strip south of the Canton quadrangle, based on detailed drilling and 
elevation of the surface, as determined by the company. In publishing 
the map the Survey does not assume the responsibility for the ac- 
curacy of these determinations which in all cases do not seem to check 
closely with the topography on the Canton sheet. However, the map 
is valuable, especially as it illustrates the slight irregularities that af- 
fect the coal and shows how the eastward dip is in places eliminated or 
even reversed, and hence illustrates the importance of detailed drilling 
in the accurate determination of the structure prior to laying out prop- 
erties for mining. 

Minor irregularities in the coal beds encountered in mines will be 
discussed in later paragraphs. 


MinasiE Coats oF EASTERN FuLTon County 


The coals of Fulton County known to have present economic valtte 
—that is, those that can be profitably worked at this time—are Nos. 
6, 5, 2, and 1. Possibly a coal lying between Nos. 1 and 2 may also 
be workable locally. These coals will be described in the order given. 


NO. 6 COAL 
DISTRIBUTION AND OCCURRENCE 


No. 6 (Herrin or “blue band’’) coal is present over about 35 to 40 
square miles in the northeast part of the county, north of Canton, over 
a much smaller area north of Cuba. Other small areas not improbably 
exist, though they are not definitely known to be present. The out- 
crop of the coal on the Canton quadrangle is shown in the map, 
Plate V. The area underlain by coal has not been entirely delineated 
near Cuba. Savage states that the coal lies so near the surface, usually 
from a few to 50 feet, that its quality has been injured by the action of 
ground water so that even where it is present the shafts of the com- 
mercial mines are put down through this coal to the No. 5 (Springfield) 
bed which is normally about 65 feet lower. 


CHARACTER OF NO. 6 COAL 


No. 6 coal in Fulton County is not regarded with as much favor 
as is No. 5 coal. It is not always possible to tell from a physical 
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examination of a coal bed why the coal is regarded as better or less 
satisfactory than the coal of an adjacent bed, as the differences are 
not entirely physical. The relative acceptability of different coals rests 
largely on the following factors: (1) The amount of ash; (2) the 
amount of volatile hydrocarbons; (3) the clinkering character of the 
ash, which is probably the same as the fusibility of the ash; (4) the 
hardness of the coal, or its ability to withstand handling; and (5) 
the heat value. For a certain class of users knowledge of the coking 
quality of the coal is also important. As the coal lies in the bed it is 
not possible to determine the relative value of the coal with respect 
to any of the above factors unless it be the amount of ash, and so it 
is only as a result of experience that judgment can be passed upon 
the acceptability of a coal. 


In general judgment is made on the basis of results attained by 
the haphazard methods of firing in most steam plants and practically 
all domestic heaters. Since the fact that popular and careless method: 
-may not be adapted to a coal in question commonly does not enter int¢ 
the popular judgment, it is quite possible that with better practices in 
firing and improvements in heating systems coal at present less de- 
sirable would eventually come into more popular favor. It is also 
true that improvements in mining practice particularly in the method of 
handling the coal at the face, and at the tipple, may largely reduce the 
differences that exist among coals, especially as concerns the ash con- 
tent. 


The reasons for popular judgment against No. 6 coal and pref- 
erence for No. 5 are not fully tangible. The general opinion is that 
this coal is dirtier; that it contains more shale bone, blackjack, and 
pyrite than No. 5; and that it is smokier, higher in volatile hydrocar- 
bons, and probably somewhat softer, than the lower bed. Some of 
the prejudice against the upper coal arises from the fact that it lies 
relatively near the surface and is thought to have suffered somewhat 
from weathering. A considerable quantity is probably “outcrop” coal, 
which is usually soft and contains much infiltered clay. Outcrops 
of No. 6 west of Farmington are usually very poor, especially where 
the bed lies near the prairie surface, and the coal has a reputation of 
being generally unsuitable to mine. Last of the line of the Chicago, 
Burlington and Quincy Railroad, between Farmington and Canton, 
however, along Copperas Creek, the cover is solid and the coal little 
affected by weathering, except for a few feet immediately along the 
outcrop. Failure to develop this coal in the shafts between Canton 
and Farmington is by some laid to the supposed ill effects of weather- 
ing, in spite of the fact that it is 50 to 60 feet down. It is possible, 
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however, that the coal was affected somewhat by pre-glacial weather- 
ing, as the pre-glacial surface was much nearer the coal than 1s the 
present surface. 

Where the coal has been observed in adjacent parts of Peoria 
County the only physical characteristic of the bed which suggests that 
it might have a value somewhat inferior to that of No. 5 is the rather 
high ash content, which is indicated by the presence of numerous 
sulphur balls and by the existence of a continuous blue band. Other- 
wise the coal does not appear notably different from No. 5 coal. It 
might justly be argued that the horsebacks of No. 5 coal represent 
a much more important source of impurities in that coal than do the 
sulphur balls and blue band in No. 6, so that the prejudice against No. 
6 coal is probably based upon qualities not physically displayed in out- 
crop and at the face in mines. 


Analyses and tests show very little difference between No. 5 and 
No. 6 coals in western Illinois, but whatever difference exists is to the 
advantage of the lower coal. ‘The No. 6 coal averages about 4 per 
cent higher in volatile matter on the moisture-free basis, and possibly 
2 to 4 per cent higher in moisture. Both coals, however, are relatively 
high in moisture, varying between 13 and 18 per cent, so that probably 
the difference in moisture content is of little consequence, and the 
difference in volatile content likewise hardly warrants favoring one 
coal more than the other on this score. It is possible, however, the 
higher coal yields its volatile matter at a lower temperature and hence 
is less desirable for general use, ‘There is, however, no scientific 
basis for believing that a difference in the character of the volatile 
matter exists. Similarly also, whereas the ash of No. 6 coal may be 
considerably less refractory and hence harder to handle than the ash of 
No. 5 coal, this has not been scientifically established, and may or may 
not be a sound basis of difference. So much of the success in handling 
depends upon the adaptability of the furnace to the coal being used, 
upon the skill and experience of the fireman, and upon the method of 
firing that it is always a question until the matter has been authorita- 
tively established, how much basis there is for popular discriminations . 
as between different coals. 

Physically No. 6 coal has the usual characteristics of the Illinois 
coals; namely, it 1s banded or laminated with alternations of dull and 
bright coal and occasional mother coal streaks. As a special char- 
acteristic of No, 6 coal, there exists a clay or “blue band” about a 
foot to 15 inches above the base of the bed. ‘This is about 1 to 1% 
inches thick and very persistent. Generally the coal is subdivided into 
three benches, the topmost of which is 12 to 15 inches. Between the | 
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top and middle bench is generally a mother coal parting. Commonly 
the coal has a dark shale roof that is hard to hold, for it generally 
falls up to the cap-rock, a distance of three feet or less, shortly after 
the coal is removed. ‘The cap-rock is a 3- to 5-foot limestone, generally 
solid. The underclay is hard and 1 to 3 feet thick. ‘The expense of 
moving the roof shale is a handicap against the profitable mining of 
this coal, although in general roof and floor conditions are not dis- 
tinctly unfavorable. 
NO. 5 COAL, 

The No. 5 or Springfield bed is the chief source of coal in the 
shipping mines in Fulton County. Fxcept for a few local mines 
where No. 6 is worked, it is the only source of coal east of the No. 
5 outcrop. 

The general physical characteristics of No, 5 coal in Fulton County 
are similar to those elsewhere in the district, namely, regularity in 


Fig. 5.—Diagrammatic sketch showing the relations of horsebacks to rolls 
in the roof and floor, and the accompanying faulting. 


thickness, common occurrence of clay slips or horsebacks, and a per- 
sistent black “slate” roof. Like all Illinois coals, No. 5 is well laminated 
or banded in structure, and contains lenses, streaks, or partings of 
mother coal, and occasional masses of bone coal. Balls and lenses 
of brassy pyrite occur in greater or less fequency, and not uncom- 
monly the coal is “frozen” to the roof by a lens or layer of pyrite. 
The amount of pyrite varies considerably from mine to mine, 

No physical characteristics peculiar to No, 5 coal in Iulton 
County distinguish it from the same coal elsewhere in the State. As 
in other parts of the district there is considerable irregularity in the 
distribution of the horsebacks, sulphur balls, and other features that 
detract from the value of the coal in the bed. A few mines in the 
county are so fortunately located as to be working a block of coal 
relatively free from impurities. Indeed, one mine reported that any 
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payment to the miners for horsebacks, rolls, or boulders was the excep- 
tion rather than the rule. In many other mines the extra pay for 
such irregularities is a serious item of expense. Necessarily this 
means a great difference in the profits for the various mines in the 
county. In 1917 the payment for horsebacks amounted to $2.84 for 
each horseback having an average thickness of 2 to 6 inches in the 
middle of the bed and 19 cents for each additional inch. In some mines 
the horsebacks are found as commonly as 12 to 15 feet; in other mines 
they are very unusual. No good reason has been arrived at for the 
erratic distribution of the horsebacks. 

The horsebacks are usually accompanied by “rolls” in the roof and 
floor, which also must be paid for when removed. ‘Those in the floor 
are usually removed, as they are thought to interfere with efficient 
shooting when left. ‘Their removal is necessary to permit machine- 
mining. ‘These rolls are apparently of two kinds: (1) In most in- 
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stances, as in figure 5, faulting as well as fracturing has taken place 
at the horsebacks, and the coal, roof, and floor, has been offset from a 
few inches to as much as 18 to 24 inches in places. ‘The upthrow 
side of the fault in the floor is called a roll in the floor, and the down- 
throw side of the fault in the roof is called a roll in the roof. In the 
case of low angle faulting the upthrow side of the floor is directly 
under the downthrow side of the roof, thereby reducing the apparent 
thickness of the coal in some places to 3 feet or less. In such in- 
stances the roof must be heightened to make head-room for the mules. 
(2) Rolls also may occur beneath horsebacks where the coal has not 
been faulted. ‘They are commonly found under rather wide horse- 
backs and appear to be simply a bulge of the fire clay into the crack 
to a height of 6 to 12 inches. Rolls of the latter variety are usually 
small. Rolls are paid for by the inch per running yard. 
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An additional source of extra expense in some mines in the county 
consists of the floor “boulders” (fig. 6), which protrude from the 
fire clay into the bottom of the coal for a maximum distance of about 
3 feet. They are commonly less than 2 feet in height in the coal, but 
may be nearly 3 feet thick, as has been stated, and extend laterally 
4 to 5 feet. In 1917 the cost of their removal ran from $2.84 for those 
18 to 24 inches high, down to $1.42 for those 6 to 12 inches high. 
No scale for large ones has been established, as they are uncommon. 
The boulders are masses of rather waxy-looking, silicified rock, part 
of a brownish color and part black. Both kinds seem to represent 
the silicification of woody material. ‘These brownish parts show very 
distinct wood structure, and appear to be simply petrified. Material 
of the same character may be calcareous rather than siliceous. ‘The 
black material, on the other hand, seems to represent silicified peat, or 
something of that nature, in which the unchanged carbon remains as 
a residue, making the rock black. The material has the appearance 
of a very carbonaceous quartzite. Such siliceous boulders are of 
course very hard and rather difficult to remove. 


Some comment should be made upon the occurrence of the “spar” 
horsebacks that are found in this bed. These are as troublesome 1f not 
‘more troublesome than the clay slips, because they are harder along 
the immediate position of the fracture and the coal on each side of 
the fracture commonly contains a wider impregnation of pyrite. They 
consist merely of veins of pyrite in more or less vertical fractures, 
entirely resembling the. horseback fractures except that they are not 
as wide and apparently do not extend to as great a distance vertically 
through the overlying rock. Rarely is the coal bed offset along such 
spar horsebacks. 

The semi-monthly adjustment for horsebacks, rolls, and boulders 
is an ever-present source of bickerings and misunderstandings between 
miners and foremen, because of the difficulty in the interpretation of 
the rules of the agreement. It is exceedingly difficult to ascertain a 
fair average value for the thickness of a horseback or to accurately 
measure the size of a roll, especially as the adjustment is usually made 
after the roll and horseback has been removed from the room or entry 
and the measurement is made on the cross-section appearing on the 
rib. A more satisfactory adjustment of this labor problem will obviate 
much of the difficulty in mining the coal. 

Where the coal is undisturbed by irregularities, conditions are 
relatively favorable for mining. The underclay is hard and generally 
thin and does not creep readily, so that it rarely causes trouble be- 
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cause of squeezes. The overlying black shale is usually hard and 
stands well without much timbering after the removal of the coal. 
Certain difficulties are encountered, however. The niggerheads in the 
shale, which are occasionally large enough to interfere with operation 
if left up in a roadway, are heavy and rather difficult to handle. 
Occasionally one of those left in the roof will loosen and fall. There- 
fore, to some extent they are a source of possible injury to miner or 
mule. In some of the mines near Farmington the lower 2 to 3 inches 
of the “slate” called “draw slate” separates from the main body of the 
“slate” at what is known as a “false parting” as the coal is removed. 
When this happens the coal is usually “frozen” to the “draw slate,” 
so that in discarding the “‘slate’’ considerable coal, frequently as much 
as 6 to 8 inches, is thrown into the gob. The “freezing” of coal and 
“draw slate’ is apparently due to a layer of pyrite or pyritized lime- 
stone in the top of the coal, the presence of which makes it very dif- 
ficult to separate the coal from the shale. In one mine where this 
“draw slate” exists it is reported that its removal is not desired, as the 
overlying shale is rather difficult to hold. A more desirable condition 
is to have the coal break away from the roof just below the top of the 
seam, leaving the sulphur streak in the roof. 


In the mines south of Canton and more or less throughout the 
county, the most serious difficulty arises from the tendency of the 
“draw slate’ to come away with the coal. As long as this lower layer 
of the shale stays up and the air is kept away from the overlying shale, 
the roof will remain solid, but once it falls the conditions are almost 
immediately bad, the shale and overlying clod falling up to the cap- 
rock. In places even the cap-rock lacks coherence to withstand the 
strain put upon it when the “slate” falls and the resulting holes in the 
roof of the mine are expensive to handle. 

In one or two mines west of Farmington, a fairly persistent thin 
“mud seam” occupies a position in the bed about 8 inches below the 
top. It was reported that in-one mine there were several rooms in 
which the coal had been shot off below this mud seam, It was stated 
that unless the miner exercises care in placing his holes so that they - 
end above this mud seam, the coal tends to break below it. A similar 
mud seam lies about 18 inches from the floor in this same mine, and 
similar care must be taken that the powder holes be driven below the 
band to insure complete removal of the bed. These bands are not per- 
sistent but are very common, : 


In some of the mines southwest of Canton lying in the bottom of 
the coal is a band of blackjack, 1 to 3 inches thick, which shoots up 
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with the coal and must all be handled and thrown into the gob. As 
separation from the coal is not clean, considerable coal is in this way 
wasted. The blackjack consists of soft carbonaceous shale and coal 
containing lenses of pyrite up to about 1 inch in thickness and making 
up about one-fourth of the mass: 


MINE NOTES, NO. 5 COAL 


ALDEN COAL COMPANY’S MINE NO. 5, AT FARMINGTON 
Entrance: Shaft; depth to No. 5 coal, 185 feet. 
Thickness of coal: Varies from 3 feet 9 inches to 4 feet 2 inches; 
averages 4 feet. 
Section of the coal: 


Thickness 
Ft. in. Ft. in. Wake in. 
Roohcesblackcslate casmnriyercices 6 
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(COAT ree atic oie cls eaves caso an Sid 9% is Se 1 10 
HloontetirenClayecccss ome sos Be Rig eee Na ae ee 
ST Pied Vee ling OA 0° 


Character of the coal: The coal is comparatively clean as compared 
with the same bed in Peoria County. The horsebacks are fairly numerous 
but rather narrow, commonly not over 4 inches through. About as com- 
mon as the clay slips are the “spar’’ horsebacks which are hard and con- 
tain crystalline pyrite that fills the crack and ramifies into the coal for 
several inches on each side, producing a belt of hard coal often nearly 
8 inches to a foot wide, through the center of which runs the vertical 
irregular fissure. “Facings” of pyrite in the joint cracks of the coal are 
not uncommon. Gypsum or pyrite facings are not common. Clay and 
mother-coal streaks are rarely more than half an inch thick and are neither 
continuous, nor especially numerous. 

Pyrite in balls or niggerheads is not uncommon. This is pure shiny 
pyrite apparently of good quality, averaging probably at least 45 per cent 
sulphur for the hand-cleaned specimen. The masses of pyrite are said to 
attain a thickness of about 12 inches and to extend for a distance of 5 to 
6 feet. None of this size were seen, the largest noted being about 6 inches 
thick with a lateral extension of possibly 3 to 4 feet. The rooms do not 
commonly have more than one sulphur ball in the face at one time, averag- 
ing possibly 1% inches thick and 2 inches in diameter. The amount of 
pyrite actually seen in the face is probably less than 0.5 per cent by weight 
of the coal. 

Character of the roof: The roof is very regular. It consists of the 
usual succession of black “slate” with niggerheads 8 to 14 inches thick, 
clod 6 to 8 inches thick, and cap-rock 4 to 8 inches thick. The niggerheads 
are commonly about 18 inches in diameter, though some are of still larger 
size. They parallel the bedding of the “slate” and are nearly as thick from 
top to bottom as is the “slate.” These protrude down into the coal and 
are frequently slick on the surface and lie more or less loosely in the 
shale, so that they generally drop out. Many are considerably pyritized, 
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some of the smaller ones completely so, but the larger ones for a distance 
of only about half an inch from the surface. The change from the cal- 
careous center to the pyritic outer layer seems to be direct and not gradual. 
Ordinarily, however, there is more or less pyrite all through the boulders 
with an increase in amount toward the pyritic shell. 

The lower 2 to 6 inches of the black shale or “slate” is known as the 
“draw slate.” Between it and the overlying shale is what is known as a 
false parting, along which the two beds separate in places in the mine. 
More often there is a good parting between the coal and the “draw slate,” 
and the latter does not come away. Where the coal and “draw slate’’ stick 
together, a lens of fossiliferous limestone, for the most part. highly pyritized, 
in most cases lies just at the top of the coal. The limits of pyritization are 
rather indefinite, extending outward into both the coal and “slate,” so as 
to cause the adherence of the whole mass and the fall of the “draw slate” 
with the coal when the latter is shot. 

Character of the floor: The floor clay in this mine, about which there 
is nothing unusual, is reported to be about 2 feet thick on the average. It 
apparently does not heave much. Along entries it is the practice to remove 
about 10 inches of the floor clay to make headway for the mules. 


ALDEN COAL COMPANY’S MINE NO. 6, AT NORRIS 


Entrance: Shaft, depth 190 feet to No. 5 coal. 
Sections of the coal: 
Sections of No 5 coal in the Alden Coal Company’s No. 6 mine 
Face entry main 2d north offeast Entry face main 
west 1900 feet entry 1200 feet east 2000 feet 


from shaft from shaft from shaft 
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ASTORIA WOODLAND COAL COMPANY’S ABANDONED MINE 


Entrance: Shaft; depth to coal, 58 feet. 

Thickness of the coal: Varies from 5 feet to 6% feet; averages 
5% feet. 

Section of the coal: 


Section of No. 5 coal in the NE. entry about 1700 feet from shaft 
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The top coal is dark and often broken, At the top of the uppermost 
of the two 1-foot coals there is commonly a very dark-colored hard cannel- 
like coal 2 to 3 inches thick. The lowermost of these two coals is soft, and 
has irregular streaks of sulphur. The bottom bench is a very bright, hard 
coal, The roof is black shale, more than 8 feet thick, with large nigger- 
heads or balls of iron pyrite. The floor is fire clay, at least 3 feet thick. 
The irregularities include large clay veins, some displacing the coal 18 
inches. These veins which are exceptionally large, commonly cut entirely 
through the coal and are as much as 12 feet long and 3 to 4 feet wide. 

This property was abandoned in 1910. 


BIG CREEK COAL COMPANY’S MINE NO 2, AT ST. DAVID 


Entrance: Drift; No. 5 coal. 

Thickness of coal: Varies from 4 feet 10 inches to 5 feet 2 inches; 
averages 5 fect. 

Sections of the coal: 

Sections 3 to 8 are taken from United States Bureau of Mines Bull. 
22, p. 495. 

Sections of No. 5 coal in the Big Creek Coal Company’s 
No. 2 (St. David) mine 


(1) (2) 
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Character of the coal: The coal bed is uniform throughout, without 
persistent benches. Small pyrite bands and streaks of mother coal are 
present. Some gypsum is reported in the facings. At the time the mine 
was examined in the summer of 1912 the number vf horsebacks in the 
working face was reported as relatively small. In 1908 an earlier observer 
reported a large number in the mine, which indicates that the coal prcbably 
varies considerably as regards frequency of the horsebacks. 

Character of the roof: The roof consists of a “draw slate,” composed 
of fine-banded, sandy shale, more or less impregnated with pyrite, 1 to 2 
inches thick, black “slate” 2 to 4 feet thick, and a limestone cap-rock. The 
cap-rock, which is notably persistent, varies in thickness from 6 to 18 
inches, but is commonly about 10 inches thick. Its distance above the coal 
varies from 1 to 4 feet, but is, for the most part, 2 to 2% feet. The “draw 
slate”? noted above is not a typical “draw slate” as it is usually left up. 
It probably has about the same characteristics as the “draw slate’”’ observed 
in mine No. 4 of this company. 

Character of the floor: The floor is a hard, bluish-gray clay, 2 feet 6 
inches in average thickness. This clay is undercut by mining machines. 
It heaves somewhat after standing 18 months to two years. 


BIG CREEK COAL COMPANY’S MINE NO. 4, AT DUNFERMLINE 

Entrance: Shaft; depth to No. 5 coal about 82 feet. 

Thickness of coal: Varies from 4% feet to 5% feet; averages 5 feet 
8 inches. 

Character of the coal: The coal is very similar to that southwest of 
Canton. The bed is fairly massive, but to some extent tends to shoot off 
in benches due to the presence of rather conspicuous but not entirely per- 
sis’ent “dirt” or charcoal bands. Commonly four thin dirt bands lie about 8. 
14, 24, and 30 inches from the top, respectively. The coal has distinct 
horizontal partings and tends to shoot up rather fine. The considerable 
quantity of mother coal present makes the coal sooty and dirty to handle. 
A blackjack or clay band about 1% inches thick is practically continuous. 
It does not contain the gray sulphur found in the Middleton and Eagle 
mines near Canton. 

Horsebacks are present in about the usual number, but are apparently 
thinner than they are farther north, so that as a whole they constitute a 
somewhat less serious difficulty. Pyrite is present in the coal as balls of 
clean pyrite and to less extent as lenses of grayish laminated pyrite. The 
balls are most commonly 2% to 8 inches thick and 8 to 14 inches in diam- 
eter, and weigh 20 to 80 pounds. The largest ones, however, may weigh 
as much as 200 pounds. It is estimated that about one ton of pyrite a day 
or about one-tenth of one per cent of the total coal mined is uncovered in 
the coal. 


Character of the roof: Roof conditions are similar to those generally 
found in the mines south and southwest of Canton. The interval between 
the cap-rock and the coal increases to the south and the cap-rock is some- 
what thicker than it is north of Canton. It is more difficult to distinguish 
the stratum called “draw slate” from the black shale above, as neither does 
it contain the whitish limy concretions found in the mines farther north, 
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nor are the limestone lenses present which in the mines north of Canton 
are so commonly found at the top of the coal and the base of the “slate.” 
The parting between coal and “slate” is better than to the north so that 
the coal breaks away, leaving the “slate” undisturbed. Where the “draw 
slate” falls, conditions are almost immediately bad, for the black shale 
and clod (the upper part of the shale) have very little coherence. Over 
many of the entries the cap-rock is exposed the intervening shale having 
fallen in. It is higher above the coal than is commonly the case north of 
Canton, generally being 4 to 5 feet. In places the cap-rock is thin, espe- 
cially where its lower surface is smooth instead of knobby, as is more 
frequently the case. The special problem in the mine seems to be that of 
holding the thin layer of “draw slate’’ in the rooms. The main haulage- 
ways are commonly brushed up to the cap-rock. The expense of this dead 
work of course is to be avoided if possible in the rooms. 

Character of the floor: When machines are used the coal is cut just 
above the blackjack band in the base of the coal. In solid shooting the 
entire bed shoots out and the blackjack must then be cleaned off the coal. 
The underclay is about 2 feet thick. The flcor rolls, as a rule, under the 
horsebacks. 


CANTON COAL MINING COMPANY’S NO. 1 MINE (ABANDONED), 
SOUTH OF CANTON 
Entrance: Shaft; depth to No. 5 coal about 55 feet. 
Thickness of the coal: Reported to average 5 feet in thickness. 


Section of the coal: In room No. 1 off the third southwest entry the 
coal was 53 inches thick, and had 2 inches of bone or blackjack at the 
base. The coal is probably similar to that elsewhere south and south- 
west of Canton. 


EAGLE MINING COMPANY’S MINE AT CANTON 


Entrance: Shaft; depth to No. 5 coal 103 feet. 

Thickness of the coal: Varies from 4 to 5% feet; averages 4 feet 
11 inches. 

Sections of the coal: 


; Section measured in the Eagle Mine near Canton 
1000 feet north-northeast of shaft; face of 4th east entry off the main 


north entry Thickness 
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Character of the coal: The coal in this mine is representative of the 
seam south of Canton. It differs from that to the north in being more 
slabby. Three fairly persistent soot or clay partings, which may vary 
in position as much as an inch or two each way, lie about 8, 14, and 22 
inches from the top, respectively. Commonly a sulphur parting is found 
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22 to.24 inches from the bottom or about 35 inches from the top, which 
in places enlarges to become a bright sulphur ball 3 to 6 inches thick. Sul- 
phur lenses and balls are also present here and there in the bed, but are 
found most frequently in the middle of the bed or up near the roof, and 
adjacent to horsebacks. In the bottom of the coal is a band of fire clay, 
coal, and sulphur, 1 to 3 inches thick, called blackjack, which shoots up 
with the coal and must be cleaned by the miner. The pyrite in the black- 
jack is of a gray banded variety similar to the brown sulphur found in 
some of the mines in the Peoria district. 


Horsebacks are rather frequent, occurring probably about every 
twenty feet, but are generally less than 4 inches thick. As elsewhere they 
are separated from the coal that is loaded out, and a large per cent of 
the discarded mass is good coal. The waste represented by their removal 
makes up a considerable but not definitely known per cent of the bed. 


Character of the roof: The roof of the seam is the usual black 
“slate” and clod. The black “slate” is about 10 inches and the clod 14 
inches thick. The “draw slate,’ which is commonly 2 to 38 inches thick 
and contains numerous small scattered lenses of whitish limestone not 
larger than % inch by 1 inch, usually stays up. In places an inch or so 
of the coal stays up in the roof with the “slate,” but in other places the 
coal is separated from the “slate” by a smooth parting. The shale con- 
tains a good many niggerheads which tend to fall out, bringing more or 
less of the shale with them and thereby weakening the roof. When the 
“draw slate’’ comes down and the air gets to the-black “slate” and clod, 
they also generally fall. The cap-rock may or may not be strong enough 
to hold after the shale has fallen. Roof conditions in this mine are not 
especially satisfactory; room occasionally have to be abandoned on ac- 
count of the poor roof conditions. 

Character of the floor: The floor consists of the ordinary fire clay 
and ordinary floor conditions prevail. 


EAST CUBA COAL MINING COMPANY’S LOCAL MINE NO. 1 (ABANDONED), AT CUBA 
Entrance: Shaft; about 71 feet to No. 5 coal. 


Thickness of the coal: Varies from 4 feet 8 inches to 5 feet 4 inches; 
averages 5 feet. 


Sections of the coal: 


Section in the mine of the East Cuba Coal Mining Company 
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Character of the coal: Except for the lower 1% to 2 inches of the 
coal, which is blackjack, the coal is bright, black, and hard. 
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Character of the roof: The roof is a black shale 214 feet thick over- 
lain by six inches of clod or soft gray shale, followed by the cap-rock, 
which is about 2% feet thick. 


Character of the floor: The floor is gray clay. 


Irregularities: The continuity of the bed is broken by what is de- 
scribed as an old stream channel, probably a buried pre-glacial or glacial 
line of drainage along which the coal has been removed. 


MAPLEWOOD COAL COMPANY’S MINE NO. 1, AT FARMINGTON 
Entrance: Shaft; about 122 feet to No. 5 coal. 


Thickness of coal: Varies from 3 feet 10 inches to 5 feet; averages 
4 feet 2 inches. 


Character of the coal: The coal is noted as black, shiny, long grain, 
and uniform from top to bottom. The horsebacks or clay veins are com- 
monly 8 to 6 inches thick, but exceptionally 8 to 4 feet. The smaller veins 
are the harder. 


Character of the roof: The roof consists of 4 inches of black “draw 
slate,” about 24 inches of black shale, and about 10 inches of limestone 
cap-rock. Above the cap-rock is 15 feet more or less of light sandy shale. 


Character of the floor: The floor consists of fire clay 20 inches 
thick, resting upon a 1-foot limestone layer. 


MAPLEWOOD COLLIERY COMPANY’S MINE NO. 2, AT FARMINGTON 


Entrance: Shaft; about 146 feet to the top of No. 5 coal. 


Thickness of coal: Varies from 3% to 4 feet; averages 3 feet 9 
inches. 


Sections of the coal: 


Sections in mine No. 2, Maplewood Colhery Company 
Section I—Third south off third west entry 


Thickness 
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Section 2—Face of room 1 off 5th west off north entry, 4,000 feet 
from shaft Thickness 
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(Cloyd le Soh biN Te rs eo iente Mira ie eer Siete Pe cS ncn Ne en me ere a 9 
(Goren Joe ted i aac amis ees Gteepe esce.o Oats Neca oe ee ne eke rer ee ce caer 2 iil 


3 8 


98 COAL RESOURCES OF DISTRICT IV 


Section 8—Entry rib in the 2d west off main north entry, 3,500 feet 
from shaft 


Thickness 
Ft. in. 

COrey:V recs V) eR rs SIMU Ite Caer inertia cic 3 Gualetid!s eauinc ul ie 
BlackJack niie, mciawicasn's ttt Peat taarat at eee Ea pee crt a 4 

CGrotW RAs Lb CRE ER Ain cocaine Hopes ou mUld'a Wot wins Bo Gare Udkoy we 9 
Bla Ck eke aiaitayive de :tue apaters tal y dent terccucr manera Uletetian caer h terataeee: ae Yu 

Coal, ‘bright: aici eegegacceeiaven copes tretie cheatin auc raeeemele ee 10 
iA gph: MRR REN KITA ie Chula Ura A Cot Mioien oie. cho oth ate te tae “% 
Goal, (bright co cits s<oca-g atarakedeneivn elena ht keterey ceramic ene ye oe ORE Tet ae 4% 
Coals “DOMY cai. ise bho aloe ree tenants Ueonar nb ca neemcrene hoes erat a sa % 

Coals bright ‘sos. whetiaeotnns sit pected ent as roreroiteanrsele eae tenner peters oe 2 
Coal; bony: iiss <sadrersgereatet atari ateoe taeecane ranter chereber a snusnonsiecanera se 44, 

Coal, ‘bright '52snGiace out Micah Senn eaieateesnetie. tape ate eine aes se 10 
rua 4 1% 


Character of thé ¢oal: The coal has no special peculiarities. It is 
without benches and conspicuous bedded irregularities. The most per- 
sistent banded irregularity is a thin layer of blackjack and pyrite 6 to 8 
inches above the base of the coal. The coal is commonly “frozen” to the 
roof shale, so that it does not come away very evenly. 


Character of the roof: The roof consists of 4 to 6 inches of carbon- 
aceous shale or “draw slate,” 18 to 80 inches of black shale, and 12 to 18 
inches of limestone cap-rock. 


Section of the roof of mine No. 2, Maplewood Colliery Company, 700 feet 
east of the shaft on the main east entry 


Thickness 
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MONMOUTH COAL COMPANY’S MINE NO. 1, AT NORRIS 


Entrance: Shaft; about 142 feet to No. 5 coal. 


Thickness of coal: Varies from 4 feet to 4 feet 8 inches; averages 
4 feet 4 inches, 


FULTON COUNTY 99 


Sections of the coal: 
Sections of coal in No. 1 mine of Monmouth Coal Company 


(1) (2) (3) 

Entry face lst E, . Entry face 15th 

ae mete pad Sor Me res 

shaft. from shaft. feet from shaft 
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Character of the coal: The coal is uniform throughout in general 
appearance, and does not lie in benches. Streaks of pyrite and mother 
coal are not uncommon, but for the most part the coal is laminated, bright, 
and blocky, and is typical for Illinois. The greatest difficulty consists of 
the horsebacks which average 1 to 2 inches in width and which often con- 
tain considerable pyrite. 

Character of the roof: The immediate roof is 18 inches to 2 feet 
of black shale called “slate,’’ with a gritty limestone cap-rock about 6 
inches thick. hg 

Character of the floor: The floor is fire clay 1 to 1% feet thick, 
containing boulders and nodules of pyrite. The boulders!in the clay are 
reported by one observer to be septarian in character, that is, crossed by 
eracks and containing cavities lined with calcite. The coal is reported 
to ride over the boulders as shown in the accompanying reproduction of a 
sketch (fig. 6) made in the northeast part of the mine. The boulders 
are especially numerous on fhe north side of the shaft and are also found 
in the mines at Norris. 


STAR COAL COMPANY’S MINE NO. 1, AT FIATT 
Entrance: Shaft; depth of No. 5 coal about 56 feet. 
Thickness of coal: Varies from 4% to 5 feet; averages 4 feet 8 
inches. 
Sections of the coal: 
Sections of the coal in mine No. 1 of the Star Coal Company 
Section 1—Room face, room 39 off 15th south, off main east 
Thickness 
Ft, mM. 
Roof: Black sheety shale containing niggerheads......... 
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Sections 2 to 4 


(2) (3) (A) 
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Character of the coal: The coal is not subdivided into benches. It is 
fairly hard, dull in appearance and has hackly fracture and laminated 
structure. A little pyrite is ordinarily interbedded about 18 inches from 
the top. There are no clay slips. 

Character of the roof: The immediate roof is black “slate” 6 to 20 
inches thick, above which is a micaceous sandstone 2 feet or less in 
thickness. The lower 2 inches of the “slate,” called the sulphur band, is 
crowded with fossils largely pyritized. 


Section of roof of No. 5 coal, mine No. 1, of the Star Coal Company, 
at Fiatt 
Section 1—1800 feet from opening on the main east entry 


Sandstone. 

Soapstone, unconformable in relation to strata below; in places cuts 
out cap-rock. 

Cap-rock; a fine-grained, calcareous and micaceous sandstone, carry- 
ing carbonaceous material; thickness up to 6 inches, 

Clod; a dark brownish-gray shale with many shells—38 inches. 

“Slate;” a black sheety shale, 1 foot 6 inches. 


Coal. 
Section 2—2500 feet from portal on main east entry 
: Thickness 
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STAR COAL COMPANY’S MINE NO. 8, AT CUBA 


Entrance: Shaft; 26 feet to No. 5 coal. 
Thickness of coal: Averages 4 feet 8 inches. 
Section of the coal: 


a 
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Section of the coal in mine No. 2 of the Star Coal Company 
(Measured in temporary north entry) 


Thickness 
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Character of the coal: At the section given above, the coal was 
uniform in appearance, hard, and rather tough. A narrow vertical sul- 
phur streak lay in the upper part of the bed. Horsebacks are not numerous. 

Character of the roof: The roof consists of 2% feet of black “slate’’ 
above which is the cap-rock, about 12 to 18 inches thick. 

Character of the floor: The floor consists of fire clay. 


MIDDLETON COAL COMPANY’S MIDDLETON MINE, AT CANTON 


Entrance: Shaft; 60 feet to the top of No. 5 coal. 

Thickness of coal: Varies from 4% to 5 feet; averages 4 feet 9 
inches. 

Character of the coal: The coal is separated into poorly distin- 
guished benches by thin clay and mother coal partings, one about 8 inches 
from the top and another about 1 foot lower. The partings are fairly per- 
sistent and the tendency of the coal to break along them must be considered 
in placing the shots, in order that all the seam may be loosened. A black- 
jack seam 1 to 8 inches thick at the bottom of the bed is an important 
impurity. It is composed largely of soft carbonaceous shale and coal with 
lenses of pyrite up to about 1 inch in thickness making up about one- 
fourth of the mass. It commonly shoots up with the coal and must be 
separated by the miner. Considerable coal is wasted in this way. This 
material makes up the greater part of the gob. 

Pyrite is present in the coal as balls of hard, bright “sulphur” and 
in the blackjack band in a grayer, more earthy form. Sulphur balls were 
observed at the face of about two-thirds of the rooms and entries visited. 
They are commonly 2% by 10 or 12 inches, but in rare cases are 6 inches 
thick and 8 feet across. .A few horsebacks cut the coal, occurring possibly 
every 50 to 75 feet, but they are not especially troublesome. 

Character of the roof; Roof conditions in this mine are somewhat 
different from those in the mines north of Canton. The “draw slate” is 
not well differentiated. The coal more commonly breaks smoothly away from 
the “slate” so that over much of the mine a smooth clean roof is present. 
In places, however, the coal is “frozen” to the “slate,” and coal and slate 
come away together. This weakens the roof so that eventually it falls 
even through the cap-rock. Above the cap-rock is a layer of weak clay 
shale which is called clod, but which is not to be confused with the clod 
between the black “slate”? and cap-rock. Above the upper clod is a gray 
soapstone. As the shales above the cap-rock carry considerable water, 
water enters where falls occur. 

Character of the floor: The floor is fire clay. 
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SILVER CREEK COLLIERY COMPANY’S NO. 1 MINE, AT FARMINGTON 


Entrance: Shaft; 41 feet to the top of No. 5 coal. 

Thickness of coal: Varies from 8 feet to 4 feet 2 inches; averages 
4 feet. 

Character of the coal: The coal does not lie in benches but contains 
a few discontinuous thin partings 4% to % inch thick, and an occasional 
nodule of clean, brassy pyrite. Clay and “spar” horsebacks are rather 
numerous; the removal of this material necessitates extra expense and 
results in considerable waste. That the amount of bright brassy-looking 
pyrite is small is indicated by the fact that out of 17 rooms visited, two 
had one nodule each in the face. One of these was 4 to 6 inches thick and 
12 to 15 inches in length, and the other 3 to 4 inches thick and 18 inches 
across. The amount of pyrite present is rather below the average for the 
mines of the county. 

The peculiar hard masses, called boulders, at the base of the coal, 
consist of masses of hard brownish rock with a porous texture. Certain 
of these boulders have the appearance of coke, The material seems to be 
silicified or calcified wood or peat, as certain fragments show very clearly 
the wood structure. The character of the replacing mineral varies, some 
boulders being part silica and part calcite. Further investigation is neces- 
sary in order to determine the exact nature of this impurity. One of these 
boulders measured 14 inches high by about 2 feet across but they vary 
greatly in size. : 

Character of the roof: The roof succession, which is similar to that 
in the other mines of the Farmington region, consists of the “draw slate,” 
“slate,” and cap-rock. The behavior of the “draw slate’ is uncertain. In 
places the coal parts freely from the “slate” and the latter stays up, so that 
slightly less head room is left than is necessary for the mules, and along 
considerable stretches of the entries about 10 inches of fire clay must be 
dug up. Commonly, however, the coal sticks to the “draw slate” because 
a band of pyrite or limestone at the junction of the two strata “freezes” 
the coal to the “slate.” Under these circumstances the “draw slate” comes 
down with the coal, a condition which is desired even though the coal must 
then be cleaned off by the miner. 

Character of the floor: The floor is fire clay. The layer is about 
6 inches in thickness and squeezes up into the entries somewhat where 
they are wet. 


NATIONAL COAL MINING COMPANY’S MINE, WEST OF FARMINGTON 


Entrance: Shaft; 105 feet to the top of No. 5 coal. ’ 

Thickness of coal: Varies from 3 to 4 feet; averages 3 feet 10 inches. 

Character of the coal: The rooms and entries of only the north and 
west sides were visited. The property adjoins that operated by the Silver 
Creek Colliery Company on the east and it is probable that conditions in 
the adjacent parts of the two mines are similar. 

At the face the coal displays a slight tendency toward benching. Two 
“mud” bands a quarter of an inch or less in thickness are commonly pres- 
ent, one about 8 inches from the top and another about 18 inches from 
the bottom. These are not persistent in the Farmington district, and even 
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in the National mine, are not continuous; but they are reported in at least 
one other mine. Their presence makes it necessary for the miner to drill 
his holes so that they end above the upper seam and below the lower; 
otherwise the middle bench will break away from the upper and lower 
portions of the bed. 

Impurities other than the clay bands noted in the preceding para- 
graph are not common. Horsebacks of either the clay or “spar” variety 
seem to be somewhat less common than in most of the mines in the county. 
The amount of pyrite present in balls and lenses is small. Although no 
boulders in the bottom of the coal were observed, their occurrence in the 
adjoining Silver Creek mine would indicate that they may be found or at 
least expected occasionally in the National mine. 

Character of the roof: Roof conditions in general are excellent. 
The succession is similar to that in other mines in the vicinity, namely, 
“draw slate,” about 3 inches; “slate,” 8 to 14 inches, averaging about 10 
inches; “clod,” about 10 inches; and cap-rock, about 18 inches. In some 
places pre-glacial erosion channels have cut down nearly to the coal, so 
that the rock above the seam is only 15 to 20 feet thick. Under such places 
the roof tends to be weak, so that the rooms cave and let in water. Such 
falls are the principal difficulty encountered in the mine. 

Character of the floor: The floor is fire clay 12 to 18 inches thick and 
has hard rock below it. The clay heaves but little if any. 


GENUINE NORRIS COAL MINING COMPANY’S MINE NO. 1, 
AT NORRIS 

‘Entrance: Shaft; 180 feet to the top of No. 5 coal. 

Thickness of the coal: Varies from 3 feet 9 inches to 4 feet 2 inches; 
averages 4 feet, 

Character of the coal: The coal is without benches, and contains a 
few streaks of clay and mother coal one-eighth inch or less in thickness, 
none of them regular, and here and there a pyrite nodule 2 to 3 inches 
by 6 to 8 inches. These latter are not common, The horsebacks occur in 
about the usual frequency and size. The impurity most difficult to handle 
consists of the floor boulders. These are masses of very hard brownish 
to black rock occupying the lower part of the bed. Some are nearly 3 feet 
thick and extend laterally 4 to 5 feet. They are similar to the boulders 
noticed in the mine of the Silver Creek Colliery Company and apparently 
consist of areas of silicification. Pyrite is present in only relatively small 
amount as spar sulphur and-balls. It is an impurity of little consequence 
in this mine. 

Character of the roof: The usual roof conditions for this area exist. 
The “draw slate” is persistent. Best mining practice in this mine requires 
that the “draw slate” remain up, for considerable difficulty is experienced 
in holding: the black “slate” and clod after the “draw slate” falls. The 


i cap-rock seems to be fairly good, but is crossed here and there by incipient 


cracks which widen on exposure to the air, thereby loosening the rock. 

At one locality in the mine along the main south entry, above the 
black “slate,” a massive sandy rock is present which appears to be a very 
sandy phase of the cap-rock. The sandstone “rolls” down through the 
clod so that it rests upon the black “slate” within 14 inches of the coal. 
At this place the coal also dips rather sharply beneath the roll. This is the 
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only structural irregularity, other than the clay or spar slips, that has been 
noted in tne county. 

The “draw slate” is a limy black “slate” containing small lenticular 
bodies of calcareous sandstone or sandy limestone about % inch thick and 
1 inch in diameter. In places it becomes very calcareous and contains 
lenses of limestone composed of shells which are commonly pyritiferous. 
The niggerheads seem to be of different origin. They are apparently con- 
cretionary and generally not fossiliferous. They seem to be embedded 
mainly in the black shale or “slate” and to extend down into the “draw 
slate” or even into the coal. 

Character of the floor: The floor is described ag fire clay and is said 
to be about 2 feet thick. 


SIMMONS COAL COMPANY’S MINE, AT CANTON 


Entrance: Shaft; 121 feet to the top of No. 5 coal. 

Thickness of the coal: Varies from 4 to 4% feet; averages 4 feet 
4 inches. 

Character of the coal: The coal face was not observed in this mine. 
The coal is reported to be cut by fewer horsebacks than usual for this 
area, and the quantity of pyrite is also small. Some bright pyrite in balls 
is present, however. No boulders in the floor are reported. 

The coal bed is interrupted both to the north and south by “faults.” 
They appear to be deposits of sand and gravel made in pre-glacial chan- 
nels, the floors of which were below the level of the coal. 

Character of the roof: The roof is of the usual character. There is 
generally about 8 inches of “draw slate” present, black “slate’’ with clod 
above, about 18 inches thick in all, and the ordinary limestone cap-rock 
4 to 10 inches thick. 


CRIPPLE CREEK COAL COMPANY’S MINES AT BRYANT 


Entrance: Drift; No. 5 coal. 

Thickness of the coal: Varies from 4 fcet 6 inches to 5 feet 2 inches; 
averages 4 feet 8 inches. 

Character of the coal: The coal lies in benches due to three thin 
“soot” or mother-coal bands, 8, 22, and 31 inches from the top of the bed 
respectively. Horsebacks are present but are thin, rarely being more 
than 2 to 3 inches across. Rolls in the floor are usually less than 6 inches 
in height. In most of the rooms the coal breaks smoothly % to 1 inch 
below the “slate,” leaving a fairly even top, a condition which is rather 
uncommon for this area. Niggerheads generally work loose and fall out. 
and then the rest of the roof up to the cap-rock falls down. Pyrite is 
not common. 

Character of the roof: The general succession above the coal is the 
same as in other mines in the area. The black shale and clod above the 
coal varies in thickness from 38 to 5 feet and the limestone cap-rock is 
4 inches or more thick. 
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COAL, BEDS BELOW NO. 5 COAL 


In Fulton County the two coals which represent the largest re- 
source are beds No, 2 and No, 1. The former seems to be widespread 
east of its outcrop. It is thin, but in many records of drilling it varies 
between 2 feet 6 inches and 3 feet, so that very probably there are large 
areas that could be profitably mined later if not now. Fortunately the 
need for the exploitation of such bodies of coal does not exist. No. 2 
coal has the usual soapstone or gray shale roof commonly found over 
this coal in northern Illinois, with a 3-foot bed of black sheety shale at 
various intervals above the coal, up to possibly about 20 feet. The 
roof is such as to favor the longwall system of extraction, which is 
practically always employed where the coal is mined. ‘The bed is 
usually fairly free from impurities and the .coal of somewhat better 
quality than the coal in the higher beds in the same region, 

The lower coal, No, 1 (Rock Island) bed has a much more erratic 
distribution than have the upper beds. It seems to be fairly persistent, 
but varies greatly in thickness and is commonly interrupted by lenses 
of shale which would render it unminable. It is not impossible, al- 
though the possibility is gradually being lessened by drilling, that there 
are areas of sufficient size to be of importance in which No. 1 coal 
attains a continuous thickness of more than 4 feet. Its normal develop- 
ment, however, is in lenticular bodies, the exploration and outlining of 
which is expensive, so that it will not be generally undertaken for many 
years. Furthermore, the roof conditions of this coal are irregular and 
result in high mining costs. Where it is present close to the coal the 
limestone cap-rock makes an excellent roof; but too commonly there is 
a mass of rather loose shale between the coal and the limestone which 
under present practice must usually be moved. ‘The irregular char- 
acter of this coal makes possible the discovery of small areas from 
which large returns can be expected, but for the most part No. 1 prob- 
ably is not as important a resource as No. 2 coal. 

Intermediate thin coals between No, 2 and No, 1, each generally 
less than a foot thick, locally thicken so as to be workable. Sometime 
there will no doubt be an eager search for workable areas of these 
coals, but at present they seem to have no commercial importance. 


KNOX COUNTY 


PRopUCTION AND MINES 


Production in tons year ending June 30, 1920...... hag Caras 34,753 
Averagevannual: production, L9LO-1920 Teenie iusesetes heise lie 29,387 
Total -production, 1881-1920; 7.5 simi switae elie ee ee 1,866,061 


The production of coal from Knox County in 1920 was entirely 
from wagon or local mines, about three-fourths from No. 6 coal, about 
one-fourth from No. 5, and a small amount from another bed possibly 
No. 1, ‘The statistics of labor tabulate 27 mines, of which more than 
half are drift and slope mines. ‘The county ranked thirty-ninth among 
the fifty-three producers. 

Members of the present Survey have visited only four operations 
in the county and none of these is now in operation, The outcrop and 
structure of the various coals have never been determined, and for 
general geological conditions reliance is placed chiefly upon the report 
by Worthen in the Geological Survey of Illinois, Vol. IV, pp. 313 to 
324, His account of the coals underlying the county is unfortunately 
confusing because of the wrong identification of at least one and pos- 
sibly other coals, and because of general uncertainty as to correlation. 

Knox and Fulton counties occupy a corresponding position across 
the outcropping edges of the commercial beds of the State. All the 
beds of commercial importance except No. 7 and possibly No. 1 out- 
crop within the county in more or less parallel belts extending north 
and south. No. 6 lies near the east line and what is possibly No. 1 
near the west line. ‘The coal of greatest importance in quantity is 
probably No. 5. No. 2 probably underlies the largest area, whereas 
No. 6 is limited to a small area in the eastern part of the county, 
bounded by its line of outcrop on the west, and No, 1 is limited as a’ 
commercial coal in its distribution by its decrease in thickness to the 
east. 

SurvFiciaL Deposits 


7 


A factor which greatly hinders the development of the consider- 
able amount of outcrop coal in the county is the covering of glacial 
drift. 

The glacial drift is generally but 20 to 30 feet in depth, but in 
places where valleys have been filled, the depth may reach 100 feet or 
more.* 


iLeverett, Frank, Illinois Glacial Lobe: U. S. Geological Survey Mon. 88, 
p. 676, 1898, : 
106 
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‘The upper part of the drift is composed of fine yellowish gilt or 
loess, which is somewhat more widespread than the glacial clay or till 
and is especially effective in concealing outerops, 

‘The position of the pre-glacial channels which cross the county 
has not been determined, 


CoAt- BEARING Rocks 


It is believed that in general the succession of coal-bearing rocks 
in IKKnox County is the same as in Fulton County eastward, and the 
coals outcrop in more or less parallel belts extending north and south, 
No, 6 coal underlies the higher parts of the county south and east of 
Spoon River, with No. 5 coal outcropping at lower levels. North of 
Spoon River, No, 6 coal is present on the uplands in the north half of 
the county a8 far west a8 Wataga, Oneida, and possibly Knoxville, but 
it is probably not generally present south of the Santa Pe Railroad. 
‘The area wherein No. 5 coal lies nearest the surface has not been well 
defined, due to some extent to the confusion in the correlation of this 
coal, Coal which is described by Worthen! as No. 4 is probably No. 5, 
just as is the case in Fulton County, Other coals, such as that mined 
at Soperville, which have been called No. 5, are still lacking definite 
correlation but appear to lie below No, 5 coal, No. 2 coal seems to be 
the coal nearest the surface in the western part of the county along 
the Chicago, Burlington and Quincy Railroad, running south from 
Galesburg through Abingdon and St. Augustine. There are many 
outcrops of this coal along Spoon River and its tributaries at relatively 
low altitudes in the county. It is also exposed at a few places near 
the western edge of the county north of Galesburg, No. 1 coal is 
possibly of workable thickness along Spoon River valley near the south 
line of the county, since it is being worked but a short distance south 
in Fulton County at Ellisville. However, as elsewhere in the State the 
distribution of this coal is irregular; whether it is generally present in 
workable thickness is doubtful. 

For the general succession in the county we are dependent upon a 
few records of scattered drilling, the most of which are located in 
Henderson Township. Other holes have been drilled in Lynn, Gales- 
burg, Copley, Persifer, and Knox townships. 

The succession in Henderson Township is illustrated by the fol- 
lowing drill records: 


1Geological Survey of Illinois, Vol. TV, pp. 212-224, 
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Record of drilling on the farm of J. Snodgrass in the SW. % NE. % sec. 10, 
T.12N., R. 1 H., Knox County, Illinois. 


Estimated elevation about 800 feet above sea level. 


Description of Strata Thickness Depth 
Fi. in. Ft. in. 
Quaternary system— 
Pleistocene and Recent— 
Clay," sandy eet eee et ee 20 20 
Pennsylvanian system— 

Shale, erate teas eee ee oie eee ee ene 33 a 53 
‘(Slattery pl awicecm ce ste ccna ete fered 2 1 55 1 
Coad eae cate ee a ee 1 2 56 3 
Shale, gray.......... ee 2 7 58 10 
Sandstone itghte 2. 3 2 62 
Shale Uichtles eee ey 2 2 64 2 
Sandstone, light.. 1 4 65 6 
Shales ich tse iar cent 15 3 80 es 
“Boulder” (limestone?), light...... ... 2 2 82 11 
Shale. -orayestae Cee ee 8 1 91 
Shale, sandy brown. ...t2.0.--c.2ccecs2.---s 30 120 Ba 
SRN RIWORN CR eaehyes. oS A ee Suh 135 4 
Shalewdaricwecn \- ti ene ere 7 11 143 3 
Limestone, blue, very hard........ 2 145 3 
Shale; dark <8 3. ee 7 9 153 ae: 
Slave darled 1 Ste eee ae 1 11 154 11 
Coal 1 7 156 6 
Coaljimpure); (Nor lt) ras 2 156 8 
Coal os 4 157 
Bireiclayse en ee ee re eee 2 et 159 os 
Sandstone, white 8 10 167 10 
Shalersandy, lights eee 4 10 172 8 
Dlalessanc yaucl ala sess cee cee 7 8 180 4 
Shale, sandy, light... 5 8 186 
Coal} soit sea ieee mates ere eee 1 ae 187 ora 
Shale ysandyaslig bites mee eee Z 2 189 2 
Shale, lime............. 4 4 193 6 
Sandstone lighten seamen 3 10 197 4 
Shale; sandy light. <25 0 eee 1 4 198 8 
Sandstone, light, very hard... 4 2 202 LOM 
Shale, sandyalighte een ae 7 6 210 4 
Shales oraye Aye ee ee as 2 7 212. 11 
Calle. ae wise i ” 214 14 
Shalewenay-esandyomyete ee eee 5 11 220 Les 
Sandstone graves ee ee ee 6 220 a 
Shale, dake <3 si.0 ees seme 1 8 222 2 
“Cap rock”’ (limestone?), very hard 1 1 223 3 
(Goal Saini tre ee eee 2 4 225 7 
Sandstone, gray, hard.......0-2......... 10 226 5 
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Record of drilling on the farm of J. Snodgrass—Concluded 


Description of Strata Thickness Depth 
Ft. in. Fi. mn. 
Sandstone, light, hard... Nh: 3 3 229 | 8 
Shale, sandy, light... 7 4 237 
Sialewsandysconay eee ee 10 3 247 3 
AC el ed ges A Pash ah el 248 2 
Shale, gray By Pt. 6 251 8 
Shalessliehiiteray meee. a. teat 4 Sx 255 8 
Shalewsandysera yin sean a 8 1 263 9 
(Coe a er ee ee ee acre por 3 264 , 
ives clayaater te Sek Mee I ee 1 4 265 4 
Shalepsandya hayes es ie. kn eee! 1 269 $) 
(Cal enact MM AS ata 2 269 7 
Shalemsandysniphtiers a. eo sce as ae 10 270 5 
Sandstone, light, hard. 2 8 273 1 
Slatexedarkeee ee 8. st 10 6 283 if 
Sandstone, light, very hard__........... 1 6 285 1 
Shale, dark 36 a 321 1 
eS lacerandanicashand east eco iacee cee 15 10 336 11 
Sandstone, light, hard 2 6 339 5 


Record of a drilling on the H. Smith farm in the SE. % SW. % sec. 16, T. 
12 N., R. 1 E., Knox County, Illinois. 
Estimated elevation about 750 feet above sea level. 


Description of Strata Thickness Depth 
Ft. Nn. Be in. 
Quaternary system— rs 
Pleistocene and Recent— 
Claiysemeereacs ere ae 26 ae 26 as 
SS ATC ee Ay ses ens ees eae eee ee coe 35 4 61 4 
Sandrandseravels sce. asco eee 5 oe 66 4 
Pennsylvanian system— 

Shalengd anette keene eee, 6 66 10 
Coalpers a see 2 at 3 1 69 11 
Stralen be htesrsc. 8 o's ue 6 9 76 8 
(CleAMt a ose ae rae eee alk 2 76 10 

Shale, sandy, brown.. 6 2 83 

Sandstone, dark 225 23s. s nk ccecce 7 90 
Sandstone, dich terete s-cc. tes 25 at 115 mee 
Shale, gray, light... Bal 3 2 118 2 
Shaleydarkwis eee ee 8 6 126 8 
Cap-rock”’ (limestone?)...........---..--— 2 ee 128 8 
Shale, dark 7 2 135 10 
Shalesbreunmnous.2 2 3 138 1 
Shalewlight. pray see rat eee 1 6 139 vf 
Coal, (No. 1?)..... 2 3 141 10 
SMa Sei DOLLOMI Se occa eerente ee ween 4 142 ») 

1 10 144 


1 opel) oe neta ee ee etek ee ne oe 
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The identification of the coals in the foregoing records is not 
definite. ‘The nine holes drilled in the vicinity of Henderson are alike 
in showing a coal at a depth of 125 to 150 feet which is apparently the 
coal found at 154 feet 11 inches in the drilling on the Snodgrass farm 
and at 139 feet 9 inches in the drilling on the Smith farm. ‘The pres- 
ence of a hard blue limestone cap-rock a few feet above this coal 
suggests its correlation with No, 1 coal of Mercer and Rock Island 

-counties. It is thought that this same bed is worked at Soperville by 
TT’. H. Milan and Company, where the coal is 100 feet below the sur- 
face. In this shaft the cap-rock (or “bed-rock,” as it is called) is 
about 8 feet above the coal. ‘The seam is from 2 to 4% feet thick, with 
an average thickness of about 4 feet. If this is No. 1 coal, then the 
stratigraphic succession in northwestern Knox County varies from that 
farther south in that the Pottsville formation is thicker and the Car- 
bondale formation probably thinner to the south and southeast. 

It is believed that the coal underlying Henderson ‘Township is 
certainly below the horizon of No. 5, and accordingly that this part of 
the county, as well as Rio, Galesburg, Cedar, Indian Point, Orange, and 
Chestnut townships forms part of District III, in which coals No, 1 and 
No, 2 are the principal coals mined, ‘They will accordingly be included 
in the District III report. It is believed that with a small amount of 
additional field work the correlation of the coals in this part of the 
county can be satisfactorily settled. 

The coals lying below No. 1 or the Soperville coal as shown in the 
record of the drilling on the Snodgrass farm are not commonly pres- 
ent in Illinois, except possibly in adjacent parts of Henry, Mercer, and 
Rock Island counties. Except in these counties 200 feet or more of 
Pottsville is unusual in the northern part of the State. It is possible 
that locally some of these lower coals may be of workable thickness, 
but they are not known to be worked in Knox County. 

The succession in Galesburg ‘Township is known only from the 
logs of churn-drill holes for water made by the city. Although these 
records are of little service in determining the character of the strata, 
they indicate, however, that the base of the Pennsylvanian strata is at 
a depth of about 330 feet below the surface at well No. 3. Of this 
thickness about 80 feet is drift and the remainder probably Pottsville. 
At Knoxville, in Knox ‘Township, the base of the Pennsylvanian is 
possibly at a depth of 480 feet, as indicated by the deep water well 
record, 

The following record is that of a diamond-drill hole near Etherly 
in Copley Township, the exact location of which is not known: 
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Record of drilling for the Etherly Coal Company, near Etherly, T. 12 N., 
R. 3 E', Know County, Illinois. 


Description of Strata Thickness Depth 


Ft. In. Ft. in. 


Quaternary system— 
Pleistocene and Recent— 


Clays y.cllowsstnticsccsceseescceesecs 33 es 33 
Pennsylvanian system— 
McLeansboro— 
DANG OTON Gh ehsaret rey tee tic cca e: 9 uy 42 
poi ales ooh teaseNeeees edness hebccsstsarsedsacee 3 ante 45 
RIS OADBCOM Cine rater tia cie.caocteoncacueseuseesixa 16 ae 61 ie 
USFS 0) 01-5, 8) (Seen ee 1 3 62 3 
Carbondale— 
GANONG) rereatienest. brace Eee 4 2 66 11 
FAS EG LN ion tg anh, be eR ee if if 78 
LEY boa R40) #2114 an, A ene 5 ae 83 
GSO RW STOD Gane tects arava Aa asncseras 14 ne 97 
DH ale nGlat tack etape rs ci tetcic- spose aie 30 an 127 
Kooi Was Aa elle 2 Ate ee iio MEN ete 18 ae 145 Be 
CASI TCs EF eee ee oe ea 6 4 151 4 
Coal ake 11 152 3 
ES Late gay NOW COALS) se-. coececceussese ss 2 a 154 3 
Coal ee 2 8 154 11 
SHS SMT eh tte eecntercccsssteterteaseostt lee 12 1 167 
(ON pt caret alle otc nee re Ee 5 = AZ 
CS) TEES OFT Iti en ae erent Pe. 34 a 206 
PRES COT Gltve. ies. crevasse neces esteseeonaal Z Bic 208 
UCN EEG EN el lai 6 A sean ean eee ob Aaenert 14 ies 222 
Cla vintin erin le cee. icc as 8 tee 230 
SSoOametones + Diack cexcncnccscsessceseeey 17 es 247 
BUTS TOME Herren tetsc chien eccsiaec teenies 1 Ee 248 
msoapstone, @ blacks. ntececcretucse- 2 sus 250 
MEA ESTOM CG care aoa cac xe hs Woh <theocee ant = 4 250 4 
GO lateaie etn ied so mre a as 5 8 256 
(Gio 32 o outiee ce Gear ene, Mal gnan area aoe 3) 256 9 
Gone (NO s2) eee ero escrito .c econ 3 6 260 3 
Pottsville— ; 
(Le AS et a ae aE ENE eee 1 8 261 11 
Linke aKeih wate Geter rene Sie tenet hee Deemer a 3 262 2 


Of the coals listed above, it is probable that the one at 62 feet 9 
inches is No. 6 coal and the one at 256 feet 9 inches, No. 2, No. 5 
coal does not seem to be present, though it may be represented by the 
thin coals at 151 feet 4 inches, and 154 feet 3 inches. The interval 
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between No. 2 and No. 6 in this drilling, namely, 190 feet, is about 


the same as it is in Fulton County. 


A boring near Dahinda in Persifer Township penetrated strata 
to a depth of 220 feet, beginning apparently about 30 feet above the 
level of No.2 coal. No coal was encountered below No. 2. The record 


is reproduced below. 


Record of a boring near Dahinda, Knox County, on the Sargent farm 
Drilled 1914 


Description of Strata 


Quaternary system— 

Pleistocene and Recent— 
Clay aandycy 52a ae ee eee 
Sand and gravel.........s2002---+4:- eee 
Sand, eraye.ces 
Sand ook sinks cos en 

Pennsylvanian system— 

Carbondale?— 
Goal rent dritte. nossa eee eee 
Shale, Uigiit2is.e eee eee 
Coal (Noe 27) 2 eee 

Pottsville7— 
Bite Clay. csv cu eo re 
Sandstone, light oe 
Shale, sandy, light gray__...-.2.-2.--- 
Shale, dight0 22 ts sees ee 
Sandstone, Bray:.....-scccecn-naecae--- pee 
Sandstone, leit... eee 
Sandstone; Stave eee :. 
Shale, sandy, gray............ 
shale, datkst sess 
Hite clay in. eee eee 
Shale, dark... 
Hire:clay ose ee hee Bae 
Shale, saudy,: gtayi. eee ume 
Shale::datk, s.c2- te eee 
Limestone, dark... 
Oplaterc darko iene tee ee meee 
Shale; Nght sandy. sence 1o ee: 
Sandstone, light.............. 
Sandstone, hard, white 
Dhalescravetnae eee ees 
Shales hight, sandy. at oceee 
Sandstone, light) --5. ose 
Shale, light, sandy.............. 


pee 


‘ 
Srud 


Thickness 
Ft, in. 
6 = 
3 6 
13 Les 
1 6 
Z 8 
3 5 
2 i) 
Zz Bue 
11 7 
14 as 
4 10 
57 8 
10 6 
11 ae 
1 4 
1 2 
es 9 
Z 1 
4 10 
11 2 
2 
13 ae 
1 4 
4) 6 
4 ne 
7 Z 
11 2 
8 bee 
3 6 
1 4 


Depth 


_ — — 


— ee 
WOMneK KS ONNK COWO ONO DK OMNNYH WUE SO 


A boring in the extreme northeast corner of the county shows a 
‘total thickness of about 420 feet of drift and Pennsylvanian strata. If 


the record can be relied on, the stratigraphic succession in the locality 
seems to differ considerably from that in the southern part of the 
county. Although there is little basis for the correlation of any of the 
coals, a tentative correlation is suggested in the record which follows: 
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Record of coal prospect in sec. 1, T. 13 N., R. 4 E, Knox County 


Description of Strata Thickness Depth 
Quaternary system— Ft. in. Ft. in. 

Pleistocene and Recent— 

Clay, gravel and sand... 36 36 
Pennsylvanian system— 

McLeansboro— 
Sandstone prayco les i 9 45 
SOL MeRO vay ees toot Ce eel ) 54 
iclaten sdankemmee rc (0.2 Lett 42 96 
BSIAEC “aC ankwOUUtty a ees: 4 100 

Carbondale— 
G@oali((NouG) erent oe Beene eo oe 4 100 4 
Binerelayaplucess om si ny 2 9 103 1 
aSlatenehtsee 2D 105 1 
Sand rock, gray 5 110 1 
OISHEMNE 5: OL ANY a eee ol ahem 4 114 1 
Sand and rock, gray... 5 119 1 
Ee Slatenvlich twee 51 8 ae | te 3 122 1 
SISIALe Ma OnIityeIg bay 65. ee ne 43 165 1 
“Slate,” dark 20 185 1 
“Slate,” mild black... 22 8 207 9 
“Slate,” gritty, blue... 4 ae 211 9 
Lae: ar oraijen ee Ag the ed 1 Sah 3 g) 215 6 
CoaliG(Nee5 wee ese cet Di si pen dU Y 6 218 ae 
Fire clay, light..... 2 11 220 11 
“Slate,” 5 5 PBS 11 
‘Slate,” dark 2 227 11 
Shale, light 11 238 11 
Sand rock, gray.............-. ee 3 241 11 
slate? Wehts 2. Ss pee RG eae 8 249 11 
Sand rock, gray... 12 ae 261 11 
BSlatesdaric sae ae ee ae 1 8 263 7 
Coali(Nor4) ee RY ae 1 10 265 5 
Sand rock, gray............-.. 2 6 267 11 
ES aterm daricee eee la. sete Soke ae 6 5 274 4 
Coan Nore3) tee oe ce ee us 7 274 11 
Hirerclayslightis 5 ke ee 3 277 11 
eOlaterudank este ches sy eee 10 287 11 
“Slate,” black... 2 289 11 
SSN EN E24 ied gy enero Sener SMM Sl rem 11 300 11 
Plater ar kee Nae tee eNews 16 6 317 5 
Caan INigs 2 Sex ane Bene Dev 1 1 318. 6 
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Record of coal prospect in sec, 1, T. 18 N., R. 4 E., Knox County—Concluded 


Description of Strata Thickness Depth 
Pottsville— Ft. in, Ft, in. 
Birerelaybiehtzecencencs- meee neee 1 5 319 11 
plates ight ets caetrceetete cites : 3 a 322 ll 
Band! Tock, Mehta. ee eee ce tone 10 a 332 11 
SSlate,”? darks\ te ere eee 12 nes 344 11 
Goal(Now, 1) cae carters aera ; i, itil, 345 10 
Fire clay, dark blue.......iesc..0-> 4 1 349 ual 
Shale; Uipht sco secusceecenee 3 et 352 11 
Rock, hard, gritty, white....... 4 4 357 3 
Limeshales bluctesn ete ce 12 8 369 11 


The foregoing represents the information available concerning 
coal in Knox County, aside from that found in Volume IV of the 
Geological Survey of Illinois, which may be briefly summerized as 
follows: 

“No. 6 coal is found principally in the eastern half of the county. It 
varies in thickness from 4 to 6 feet and has a blue band 1% to 2 feet from 
the floor. The coal has been worked probably entirely by wagon mines, in 
T. 18 N., Reo2H., sec) 863 in De 129 New Re 4. B, Secs. 4yebyel7, 18;019) 
29, 80, 81 and 82; in T. 12 N., R. 8 B., secs. 1, 10, 11, 18, 19 and 20; in 
T. 12 N., R. 2 B., secs. 12, 18, 15, 22, 28 and 24; in T. 11 N., R. 8 E., secs. 
8, 4 and 5; in T. 10 N., R. 4 E., sec. 15; in T. 9 N., R. 4 E., secs, 28, 24, 81, 
and probably 82 and 88; and in T. 9 N., R. 8 E., in sec. 85. The coal has 
a limestone cap-rock which in places is 4 feet thick. 

“The coal is only found in the higher portions of the county, which 
are principally in the eastern half, and north of Spoon River in the western 
half of Victoria Township, T. 12 N., R. 4 E., and northwest part of T. 12 
N., R. 3 E., Copley Township, and east part of Sparta, T. 12 N., R. 2 HB.” 

No. 5 coal (Worthen No. 4?) lies’40 to 60 feet below No. 6 and 
commonly varies between 3 and 4 feet in thickness. Mines have been 
operated in this coal in sec. 25, ‘T.. 12 N., R. 4 E., and in secs. 2 and 3,, 
T, 13 N., R. 1 E., possibly along Sugar Creek in T. 12 N., R. 3 EB., 
secs. 9, 16, 32, and along Middle Creek in ‘T. 11 N., R. 2 E., and sec. 
25, T. 1) Ni :R. 1B sec, Ty ONG Ri4E. and: secs) 26: andi 27, 
4 LONGER eA Ea 

This coal underlies more of the county than does No. 6; it is 
probably present in T. 13 N., Rs. 2, 3, and 4 E., and the eastern part 
of Rolek 

No. 2 coal is generally from 1% to 3 feet thick and of good 
quality in comparison with other coals in the county. It has been 
worked in secs. 20, 21, 29, 30, 32, and 33, in T. 12 N., R. 1 E.; in secs. 
16 and 23, T. 11 N., R.2 E.; in secs. 13, 19, 22, 23, and 35, T. 11 N,, 
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R. 3 E.; at various places in Truro Township, I. 11 N., R. 4 E., along 
spoon River;in secs. 8, 16,19) 29, T..10 N., R. 3°E.; in secs, 14,:22, 
23, 29, 26, 27, 29, 33, 34, T. 10 N., R. 2 E. These operations are by 
drifting or stripping. ‘There were no shafts to No. 2 when Worthen’s 
report was written in 1870. 

No. 1 coal (Worthen correlation) was worked in one place in 
sec. 21, T. 12 N., R. 1 E., where it is 6 feet thick. It was worked by a 
shaft 30 feet deep. ‘This is probably the same bed now worked at 


poperville. MINE Notes 


Detailed information about the mines in Knox County is very 
meager. Four mines have been visited by members of the Survey, 
none of which is now in operation. 

The following data are available concerning these operations : 


MINE OF ALBERT WALBURG, KNOXVILLE 

Wagon mine. 

Entrance: Shaft, 45 feet in depth. Coal mined is probably No. 5. 
The coal is cut by numerous vertical clay “veins” which pass into the coal, 
some from the floor and others from the roof. A section of the bed is 
measured about 300 feet southwest of shaft, as follows: 


Section of coal at Walburg mine 


Thickness Thickness 
of coal 
Ft. in. Ft. in. 

TNOGHH ON ALG: mDLACK capac teasieiorstoratore stele evens 2 ‘ 
SS URL DD Fa teterrg ch arena erste weiss chic ore) )opey ab ore le celiengs oe ne 2 
ORE somsie ek ctenaine ie esreR a wicksiwiss oMiciovetare 08 1 10 
SU OR Umar tetc orc htere eis chtensre sd cohe-wons, strat lage 45 Wy 2 5 
(GO eM rte Se rcssoks mu cohas o ts,’sncae orsinaaeiocanelasts w 6% 
LOOM MEINE MOL A Youre ye teeta farisic, cic) sterevcnstenetey ais Re 1 


JOHN D, YOUNG MINE, NEAR ABINGDON 
Drift mine, operating No. 2 coal, with an average thickness of 2 feet, 
but varies from 20 to 26 inches. The coal] is bright, hard,.with brownish 
streaks. It breaks into cubical pieces, with a conchoidal fracture. Sulphur 
occurs in irregular lenses at various places in the bed. The following 
section was measured about 100 feet southeast of entrance: 


Section of coal at Young mine 


Thickness Thickness 
of coal 
Ft. in. Ft. in. 
ie: OSLO sonch 7a y cas acolo a CRI EIIg OE 6 Re s 
13 OGL ametape rte cohen anak re. Ry ate G6, ai isLaicss hy Waals oe 1 3 
SDN) Ahk ane ttn, SEI eI ol ot eee ae 34 1 11% 
COAT rae ic celeron baits Calais here aical shale ae 8 
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The roof is fine gray shale, falling in layers 2 to 4 inches thick. It 
has a thickness of 6 feet or more. The floor is a shale or fire clay at least 
3 feet thick. 


MINE OF PENDERGAST BROS., AT SOPERVILLE 
Entrance: Shaft 120 feet deep, to No. 1 coal. The record of the shaft 
is as follows: 
Record of Pendergast shaft 


Thickness Depth 

Ft. in. Ft. im. 
10131) ee eee Rear 6 Soe uci Oo ae & 10 au 10 
“soapstone,” gray, jammer ee 85 ee 95 ae 
ol 1 ea RE rer aren aca te MORNE Siw Oro Gane 2 6 97 6 
Coals Sei detey he. oe toe eat ee 1 10 99 4 
Shale; blue ic. ach cee eee Cer ne uf rs 106 4 
Teimestone; white; ailinty mee: sees 1 2 107 6 
himestone; bliuishars sem aciset eee 7 se i14 6 
Coal. (N60: 41.) 38s eater aera 5 oe 119 6 


This is apparently No. 1 coal of Mercer and Rock Island counties. 
Another coal, about 40 feet lower, outcrops in places along the creek. 
The coal was measured in 2d room north, on the east side of shaft about 
75 feet east and 100 feet north of opening. 


Section of coal in Pendergast mine 


Thickness Thickness 
of coal 
Ft. in. Ft. in. 
Roofs: limestone =o. sec eee oe see 7 ae 
Goal ibe Ss sce oe ee ee a 7 
Blacks] ackscmcwisne tee tee ror ete eae as 2 
Coals aie acct ie seer Re eek 2 ie 3 5% 
Sulphur y wtonsc secs riciccsts chesteateniaer: 5 % 
Goal, cafsietrencteiis Sots Ren EN oe Ee a 8% 
Floors; “Firei clans smuleva pact ereetens 4 


MINE OF GALVA MINING CO., NEAR WATAGA 


Shaft mine, 68 feet 6 inches to the floor. Coal averages 4 feet in 
thickness, varying from 3 feet 4 inches to 4 feet 2 inches. The cap-rock 
is black to gray shale, 14 to 4 feet, with a limestone cap-rock 8 feet or 
more thick. The coal was measured at the 2d north entry about 450 feet 
from the shaft. 

Section of coal in Galva mine 


Thickness Thickness 
of coal 

Ft. in. Bxt: in. 
Roof: Gray to black shale. ........... if 6+ 
COalPercgeie esas REPENS ee ae 1 2 
Sulphur and soft, shale... =. v.22 = sare ee wy | 
GOSS pore ccs ceet Sobral tae ioneaeee a3 10 2 10% 
Shale, soft (blue band?)..-............ 22 2 
Goal pce s creer 5 aie oyster cco oetorbee nionenepmlasety Ae 8 
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PRODUCTION AND MINES 


Production in tons year ending June 3,.1920.............. 2,263,222 
average annual production’ 1916-1920... oc... ee cece ee 452,644 
Total production, 1881-1920....... SMO Suet Rhee. 10,130,415 


Logan County produced a little more than % of 1 per cent of the 
total output for Illinois during the year ending June 30, 1920, and 
ranked twenty-third in the State. Two mines, both at Lincoln, are 
now being operated in this county, one by the Latham Lincoln Coal and 
Mining Company, and the other by the Citizens Coal Mining Company. 
Table 6 is a list of the shipping mines and data concerning them. 


SurRFICIAL DEPOSITS 


The rock succession in Logan County is known only as it is shown 
by the records of three drill holes and of three shafts. The drill holes 
are located at Atlanta and near Lincoln and the shafts at Lincoln and 
at Mt. Pulaski. One of the drill holes at Atlanta does not enter rock, 
although it is 151 feet deep. 

According to Worthen’ the outcrops in this county are limited to 
certain exposures of limestone along Salt Creek in T. 19 N., Rs. 3 and 
4 W. Most of the county is thickly covered by drift. In the vicinity 
of Atlanta the drift has a known thickness of over 200 feet.? ‘The 
character of the material in the drift sheet is shown by the following 
record of a drilling at Atlanta. 


Log of the well at the waterworks at Atlanta, Illinois 


Description of strata 


Quaternary system— Thickness Depth 

Pleistocene and Recent— Feet Feet 
Od Mi Lave eerares olepecaiasieris su) sere knee ealavneciara sus et auaheueseaenaaers 3 3 
BIB: INGOs Soares aitudkco Bop abn blo gee eocinaam ooo 15 18 
Glengs JU EY sag ce ccob,o0 Oto Ome mOmn ne Ccucn Ses races & 10 28 
SEO! iach paghiyalle cot cece Sera Ob oOo DU HOO De ooo Gans 10 38 
GAVE Dem spencers oo hii sa Guar acnauscateel amees clonal ans 2 40 
Nandsard) oraveli nc. one e eee) ees ee es re ae 9 49 
Clay ayy Nite stand. SAN sey iieyesie ci htoleereyele eieietete atest % 56 
Clavambltlevmwatiy Sas ua -tcyerasnsersvoicnecoheye ated che accesevate ote 3 59 
Sandlewhites andcoravel 21 aires silos sheeeieieicrorsrectole 10 69 
SAD nee ercuek seer estan lore sya: ehascusti eyed siarencneksvousrsteuerenstee teckcae 6 75 


 4Geology of Illinois, Vol. 4, p. 184, 1870. 
2Leverett, Frank, Illinois Glacial Lobe: U. S. Geological Survey Mon. 38, 
pp. 205 and 206, 1899. 117 : 
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Quaternary system— 
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Log of the Atlanta well—Concluded Thickness Depth 
Description of strata Feet Feet 
Sand, dry,.and Sravel with) CASsc ccs anniek 18 88 
Clay, bIWG A iinsasnnes tented estes hatte’ ase Sie ene erreey 4 92 
Glay, sand.veravel, and pasiy sr. cal.) mrecnercsis sonekin crs 16 108 
Fat dp ani ess sivsre sens Ua Menten aie eater Oh PR Irom 9 117 
Dritty sleek Pst yous sauce euncantacerst iain een shear orearones 6 128 
Clay? white site wsistosrnscistrie eles. cante ieamrenieinie niente what 2 125 
Clay (BGO ke caches ya leone oro y Meakonaie SACRO ts See erets 4 129 
HWardparil ustatiite stutte Gasedemithie tee ita een emia 10 189 
Gavel! cand! [Water inicio ete bich Dai nnnC Serene 12 141 


A less detailed record of another boring at Atlanta shows that the 
drift has a thickness of at least 217 feet in this vicinity. 


Record of a coal prospect near Atlanta, Illinois 


Description of strata 


Thickness Depth 


Pleistocene and Recent— Feet Feet 
Slo) U Rie ea SAE Ren Bechet SN APE PON one ee SNe 3 3 
Glay,! yellowe <al.witdidh sw wets enierenren SRE ron athaee ots 1 20 
CO} Nia) oth Cte meet Cher RCT EDITED Chora c COMI A LKR OOH aOR 50 70 
Flardpant:'. Sc ycusssa caucieanasistenutee sonteiee cients tote icant ase 55 125 
Drift BIAGKa. crciearcithosteatscoree tence e tah eminence eric reie 8 1838 
Clays "SLC eni ns ie cis euchue pocorn ore eee A aR IN cera 7 140 
Hardpan ciciatiienrce nie arene sea retain ahaa e rere eke 30 170 
Gravel swith wwateriis we cmusikie verte tierciors euvect er UnnsienPaars 2 172 
Gravel-and) sand)-comenteds cn. cecum. 18 190 
Sand and gravel with water. .u.. 0.0... tune umes vs 3 198 
Glay. and pravelivand (SAN. y iiiccds aces detec hole sss ane 14 207 
Lo aims, -VellOowartin scious comers veinaersetrs hirenevg enna ROnea ene 4 211 
Sandstone: yellow: iy. cncmscs ec oontn shared vienctele nesta ene 1 212 
Olay, Bolts, PINKS ccnmealdomirassoaa tin haichaelenenee teaser ices 5 217 

Pennsylvanian system— 

HSOApStONG” «hs sntathan Wir-a aparece oust espe Nema Meera tia 8 220 
Litnestone, .chimcairameunweiine neta anata iepsendea tes 1 | 221 
Pre: CLAY! ea siatec Meira tes Mepete al een ON er OR kat eeeeTe tweeseen es 8 224 
Limes tone:(.2))i= cdsa awanonann lsnere creas nite pon an oeKeenereennet 58 277 
Shale: with clay) sustonged anus oor enue coon aera 40 317 
SAS Tebe?! ove wisiae siztalaistei ances erst viiey Ce were ere MRE IR 4 824 
Coal GGNG..:'5 2)ii suk omiece nearer cream elena MEI Reh 4 828 
Hive: (clay \..sinava sarc sett na toeens eter e aia Peucarrig ies 1 829 

ELAMESTONG) | A.A is -sie’ acsmasblorye none a garam enema ear aniS 1 330 


As the northern part of the county is crossed by a glacial moraine, 
the drift is thicker there than it is in the southern part. 
and Mt. Pulaski records show that the glacial covering is generally 


At Lincoln 
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between 75 and 100 feet deep. Because of the difficulties attendant 
upon sinking shafts through unconsolidated material the desirability of 
given areas for mining operations becomes less as the thickness of the 
drift increases. Accordingly the exploitation of the coal resources of 
the northern part of Logan County will probably be greatly delayed 
with respect to the development of the southern part, especially as the 
character and thickness of the coal is apparently as good in the south- 
ern portion as it is in the northern. 


COAL-BEARING ROCKS 


The character of the coal-bearing strata of the county is known 
from the record of the Atlanta coal prospect given above, and the few 
outcrops noted above, and from the following records of three other 
holes ; 


Record of the shaft of the Citizens Coal Mining Company, 
Lincoln, Tllinois 


Description of Strata Thickness Depth 


Ft. mn. Ft. im. 
Quaternary system— 
Pleistocene and Recent— 


Boulamaicl ayers: ys psnuesss 18 af 18 
IB oii cen ory meee , 13 = 21 
Clay, blue.......... Ig ‘i 29 
Hardpan.... ey 16 - 45 
Sand and water............... 16 : 61 
Sand and edean: nutans 24 : 85 
Gravel, coarse.....2...cc0- 3 as 88 is 
Widow ee, rey ‘ ; 1 5 89 5 
Pennsylvanian system— 
McLeansboro— 
Fire claysoccccicccce-- 5 ee 3 5 92 10 
Limestone, impure... Seba 20 iis 112 10 
Shale, black............ ? 1 5 114 3 
BAYS CLAY et ceaetes oa, cos F ; ; 2 ss 116 4 
Clay, red and white..............-.......- 12 as 128 3 
MTU aN cence ete es capatecuccaniscattroraityy 2 Bis 130 3 
“Conglomerate”. Se ae are 12 te 142 3 
“Slate,” brown........... is, Jae 30 : 172 3 
“Slate,” black............ Pies 4 S03 176 3 
Coal! (No. 7) xc Are Che 1 5 177 8 
Mave clays. sieeve ye ame. 10 A 187 8 
Sandstone, blue...................-. s, 22 sae 209 8 
Bab OKs DAC ne arcacsssiritserierespsiritee 1 Se 210 8 


) 
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Record of the shaft of the Citizens Coal Mining Company—Concluded. 


Description of Strata | Thickness Depth 
Ft. in. Ft. in. 
Carbondale— 
Goal (No R62) Se ee 1 == 211 8 
Bireclays gj 5 215 1 
Sandstone, blue... ... 18 233 1 
MI SOARSLONE cas. ec ae eat ee 3 236 1 
Rock, fine blue! 2.7 eee 7 243 1 
Shale, blue 18 ee 261 1 
Limestone 26. 3 ee ees 1 6 262 7 
‘Slate? blackek 2. Se Spee cee 3 4 265 11 
@oal (Nos$) 3 Leen e, ve 5 2 271 1 
Record of a boring for oil in the NE. % sec. 3, T.19 N., R 2 W., 
Logan County 
Description of Strata Thickness Depth 
Fi, in. Ft. mM. 
Quaternary system— 
Pleistocene and Recent— 
RSTO) BA NNER Ses ok EEN, Deak 5 19 = 19 
Gravel 2 ee Eee ee, 20° = 39 
Quicksand has 14 =e 53 
Clay and sand in streaks.__.......... 18 ee 71 
Pennsylvanian system— 

Teamestone,sshell-2 2. ee 2 ae 73 
Shale isandy=2< <a ea ee 20 ee 93 
Shalesbluc anuckysease = ne oe 8 = 101 
Quicksand and water... by v5 mi 126 
Stale(mud)}wblic#=2-e serene 7 ed 133 
Limestone, hard, flinty (Lonsdale?) __. 12 as 145 
Shale cred ’sandyae= === ees 15 we 160 
Shale (“‘marrow’’?), blue...........--.... 5 as 165 
Eimeéstone,; shellac 2 ee ee 2 a 167 
Shaletred 22 ee 10 ze 177 
Shale (“marrow’’?), blue.. ae 30 Ee 207 
Limestone, shell._............ es 2 ee 209 
Shale, ;whites-= 25 5 es eee 16 BS 225 pa 
{Slate #blucs. Se a een Re wet ot 4 6 229 6 
Limestone, shell. a 1 pas 230 6 
Coal QNo:. 5) 22 Seale eee 4 ro: 234 6 
Shaleewhites\.o.20 yuk Saeed 20 ae 254 6 
Shale, blue........ 38 3 6 258 
Shale, white 20 a 278 
Limestone: shell.) ee 1 ahs 279 
Shale, black......... = 7 Bh 286 
Slatesy pliers vee. 2. eee en 3 eee 289 
Slateca white = .0s Gin 0 ee eee 20 ak 309 


Limestone, white; water ..................-. 10 #4 319 
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Record of a boring for oil in the NE. \% sec. 3, T. 19 N., R. 2 W., 
Logan County—Concluded 


Description of Strata Thickness Depth 
Ft. in. Ft, in. 
Siplate ze wihtter soc ok wedk aeccte 101 — 420 
“Slate,” sandy, black................ 5 ae 425 
Shale, white............. es ts 98 oe 523 
Shale, blue: ...2......- 2 525 
Shale, white..... 5 530 
“Slate,” black... 30 560 
“Slate,” white..... 5 565 
Shale; dark: 12; 577 
mi latGsan White meee Sate ee Bt 8 33 610 
Shalemblackmen crater Soke 5 re St 15 625 
Sand, black; gas and water.. 10 635 
pimlateraswhtt@ier to sails 4 ia 639 nin 
(COP 2 ate eae Sen eee Renee ue 6 639 6 
Shale, blue........... 20 6 660 
“Slate,”’ white 12 672 
Shalemiplackwsandysc20. tse. 14 686 
Shalemwnitepe ceo oe a 10 696 
Mississippian system— 
; Uaimes ton ciate eto nse ee 25 721 
Sanicl stone aete eac knot oi Sa 3 724 
“Slate,”’ white; streaks of limestone 18 742 
himebtotie tsetse ee ee 20 762 
Sandstone; salt water... 8 770 
Ubimestonereee met toreee ste 4 774 
Shaleweand yes serie Sere sn canree 5 ope TM? a 
pe Capiockz. 1 6 780 6 
Sand, gas 1 6 782 
me Caneroc mee ates cate een Oe ee 7 789 
Limestone, hard and soft layers........ 81 870 
Shalevsandys dankec2. a. se 3 873 
UGE ifa) si gafel Be Se ay aen petra uke ore ees 3 876 
Sandstone; salt water, ...........------.---- 14 890 
SSOAPStONe nos ea =A 1 891 
Shalev dark eee eme ase on bo. 3 894 
i Gaprrockyue patie fori see eee 1 895 
Capmrock Uninc: es oe 2 De 897 ee 
aide tonericlan karat ee eee ee eae 2 4 897 4 
Sandyshale, dark. 5 eka he eee 1 eed 898 4 
“Cap rock”, 1 ws 899 4 
SANG STORON Pa Gi eae cc eeseteee ue eareee | cneeseenmer + 899 8 
IRocksevetyshardss=e- 5-2 swe eeraeee. 8 4 907 
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Record of a coal mine shaft, Mount Pulaski, [llinois1 


Description of Strata Thickness Depth 
Ft. m. Ft. in. 
Quaternary system— 
Pleistocene and Recent 
Drift clay and gravel... 92 92 
Pennsylvanian system— 

Shalessandy2.) 25 sees eee 20 112 

Limestone 1 a: 113 be 

Nine clay sc2. ees ee eee 1 6 114 6 

“Slate,” gray 20 134 6 

Shale, sandy... 40 174 6 

Limestone............ Sd IA ers 2 176 6 

Shale: blacks sma 2 oe mbecunenaeemens 1 ate. 177 6 

Coali(Noi8) eee 1 6 We 

Pineicl ays, Sense eee or eee eee es 2 181 

Shale, clay = net SO ees 4 185 

Shale, gray, sandy............... 60 245 

Limestone, conglomeratic.......__.. 15 260 

Shales clay-- eek ae, ee eee 2 262 

“Slate,” black... 1 ee 263 ie 

Coal ae Pe a a - 6 263 6 

Fire clay ee eee es 6 264 Aes 

“Slate,” black... 10 264 10 

Goalie tee 25 = 4 265 2 

Biretclay ae ae ie ee ee uh: 8 265 10 

Shales ted dishsseese siemens 10 275 10 

Sandstone sat sat owl 30 305 10 

Shale sandy, (clay ssn eer ae 30 335. 10 

Limestoney blacks. ees 8 343 10 

(Goall(Nos5) eee 4 347 10 

Bireiclayecnte eat eon aa See ee 4 351 10 


however, seems to be No. 5, at least under present conditions. 


1Geological Survey of Illinois, Vol. 8, p. 51, 1890. 


The foregoing records differ so much from one another that it is 
impossible to make a generalization that is of much value in regard to 
rock succession in the county. The only workable coal in the section, 
The 
only drill hole penetrating the horizon of No. 2 coal is the oil prospect, 
and as this was drilled by a churn drill, the details are not to be relied 
upon for accuracy. The absence of a coal which can be correlated with 
No. 2 in this record is of no great significance. 
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Mine Notes 


MINE OF THE CITIZENS COAL MINING COMPANY, AT LINCOLN 


Entrance: Shaft; 266 feet to the top of No. 5 coal. 

Thickness of coal: Averages 5 feet 2 inches; maximum observed, 
6 feet. 

‘Character of the coal: The bed lies in a single bench with no per- 
sistent partings. It contains a few thin streaks of mother coal or “black- 
jack” (pyritized mother coal), commonly less than 7 of an inch in thick- 
ness. Pyrite lenses and balls are uncommon in the coal. Horsebacks are 
numerous and vary in width from mere cracks with pyrite filling to open- 
ings 8 to 4 inches in width, filled with clay. Rarely the horsebacks or 
clay slips are as much as 2 feet across. As a general thing the clay veins 
do not seem to be quite so hard and difficult to handle as are those in 
some of the mines in the Peoria region. However, the expense of the dead 
work produced because of the presence of the clay vein is a considerable 
handicap against the profitable operation of this mine. 


Character of the roof: The immediate roof is a black shale which in 
places is hard and sheety, carrying niggerheads. Over much of the mine, 
however, the black shale is more massive, softer and thicker, and tends 
to break out in chunks rather than in sheets. This sort of roof is difficult 
to hold, especially as the limestone cap-rock is also thin or absent at these 
places. The cap-rock is a thin gray to whitish limestone, discontinuous 
in distribution and varying considerably in thickness, but generally present. 
Where the black “slate” is hard, sheety, and about 3 feet thick, the cap- 
rock is generally believed to be present, and to be thicker and harder than 
elsewhere, possibly 12 to 15 inches thick. That this is actually the case 
must be inferred from the few places where the “slate” has been taken 
down, as under ordinary conditions it does not fall so that the roof can 
be seen. Elsewhere the limestone is more clayey, softer, thinner, and in 
places entirely absent. 

Between the coal and the better “slate’’ roof there is generally a 
%4-inch sheet of pyrite, which sticks to the roof rock and remains up. 
Where the pyrite is present in this manner, the roof is easier to hold; 
and the absence of the pyrite band generally indicates that roof conditions 
will be bad. 

Character of the floor: Underclay lies beneath the coal. It has not 
been penetrated but is known to be 5 to 6 feet thick in places. The clay 
heaves some when it is wet. 

The mine encounters some difficulty in handling the water that enters 
the shaft from a gravel bed 45 to 61 feet from the surface, as shown in 
the record given above. It is evident that this water was not properly 
sealed off at the time the shaft was sunk. 


MINE OF THE LATHAM LINCOLN COAL COMPANY, AT LINCOLN 


Entrance: Shaft; 280 feet to No. 5 coal. 


Thickness of coal: Varies from 4 feet 8 inches to 5 feet 3 inches; 
averages 5 feet. ; 
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Sections of the coal: 


SECTIONS OF NO..5 COAL IN MINE OF LATHAM LINCOLN COAL COMPANY, 
LINCOLN, ILLINOIS 


Section 1—Room 3, off first stub off straight south entry 


Thickness 

its in. 
Roof:*-Black shale: ..a.:; sistetaiee oe Reo 
Coal wclean, shards... ve:ctsc, ccaseueeenn Sei eal ain eae ee ioe ae ae ref 5 
Mothertcoall esof tii. tice ne ee oer oe ee ee een ye % 
Coaledinty -iccc clcasten ee eee eae ee” 4 
PV PIEG Te za ararsicere « chsieunue tacstasaren tenes SSRN AGn Hts Parcel ore screed He. % 
Coal; clean and) bright... ccc aes cee Cece eae ie a 3 
Pyrite lens coe ics cae om Ge a Cree ee oe co eee ae eas 
Coal, dirty, -bright.....2cic ospimere soe bisa eer eemen tase ib 10% 

5 0 


Section 2—Room 1, off second right off straight east entry 


Thickness 
Ft. in. 

Roofs+. Black shale. jedi Gacgeronnsie nantes ere eens semen eer as ay wa 

Coal-‘elean;bright, hards(6 5... 8 ice. 2 ae eh cause ine seis aces Re 3 
MVEOUIE TH: [COal ag 25 akabateitics eo da ne Me Shaye Bere Retreat ner eras Peueec re os Yu 
Coal). fairly Sele Pair tose, tia reds sia sere wis see oy eaeeerereaeeey enya 2 4% 
Mother :coal on gapigtenee & «- acca see cette cishaune axe terete: ee intohieetts a. yy, 
Goal; Gimtiy 252k tis Parahicos ais baron ean eat ota eo ae erst ia 5% 
Py vite: aiols 5 yoke gc heas st pine Bis Sa Fee ROME CIE thts Se ge uy 

Goal, very vdintys o.oo cts re oo. pero eine oe eee rer Team omeieisions 1 9 
3. ce — 1036 


Section 3—Room 2, off second stub off third right off north entry 1 


Thickness 

Ft. mM. 
Roof: "Black slate ™ sigvslsSaginurete de «leet ameisaererimaemer teal ne fis 
cA'3 a Ut: eee a een EAC Fer Hine Neel cie Ginta o Mion othe ae A 
Coal stairly- clean “and shar diacuisryasyet eter ies tener a 2 Wy 
Mother coals 28 8 dajc stb austhra oo seeded ore ane eee eal eee ae 2: Yu 
O1sy: Baro bb en gare erent aanannien Srerartns See rian ed Bein a cumin teas 2 
PVP ILC: ac sev7k Ges 5 aca Grom ee eee Ree Ona : 1 
Coal, dirty: 2. 2.5 Gia oun aes on eae Ando norcotnads 1 38% 
Coal> bony (pyrite and black jack)in- teins. iieraaal teeralne a 2% 
Coal every dirty: isc Gand wontons es een Ga ee lane: 1 2% 
Ploom Underclay 2; .ss.c6 ones eee iaice Sapo acae oe ae 

5 a) 


1U. S. Bureau of Mines Bull. 22, p. 497. 
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Section 4—1,600 feet N, E. of shaft, room 1, third entry off main 


cross entry on the northwest side} Thickness 
Ft. im. 
ROO EMM SITE Gracey oli aluheseueToinrascce art fier aat aceitnnlfrve soa ue ese utah Ati aha Gaol ar a 
CO aimee rene cotesiclee ett lee often ores acta ususes eta aris euevtutatemmey sete iSe.tacekarete we =e 10 
PUD ea atresia wt dos tates versa etoones, & cans Alek Sacre nel vale as ‘ Y% 
COA ete Prete etiae Larne (ine: emeleicnd ihtrctorsterSareval paraisesese. syase-ehwias 3 6 
pS po Wn harem se tenesesverratorettusth suey eWretewerteues ciract. ao atiza ener ave, shse70.cbye4 Cavieve-o auele a yy 
ORO a gry BSTERE cy Oc chat le CCEGNCNS OCCT LOSI AE Ee OE eae eo ea ate 6 
LIRGYOR CY AS) OH YS \~ ce, 6 otc ty.G CO Geen aeRO Beat REREAD ONTO OROS None raiere og s8 
4 10% 
: ae Marae 
L [ Ly = ca 
eat | EST RN is 
ae 


Black “slate’__ —_—__ _—_ 


fo} 
— 
Ls} 
w 


ii manmEocaeliicd: a. =o 
Fig, 7.--Sketch of a clay vein (“horseback”) in the Latham-Lincoln Coal 
Company’s mine at Lincoln. 


Section 5—1,500 feet southeast of shaft in room 11 off the third 


south stub Thickness 
Ft. in. 
LER Op tecaacs icp beware see acct cars hays cliey oar cohs evn are ia Shas erecgeans ae 
(GLOEWG pire Ny ea GCE M SEES SSE ITS OREO eC REPRE acide CRE me Ay, 
ST ORM iP MR ECAR te Sica, | obits tine nah Sane opetapetanas seve eel ene oe 34 
(OPO, eBid cath tv Cert OIL ORCI ORE OE ONO CRO AD ICHORCHTIIEL SOL Ol Oven PROMEEC ae 9 
DOPE lees eartnice act cleat) oi eiegsntn so male seughev teh tera gp vencte te eslasietiaie ahs tw srg fone yy 
COPE «5 Bia ars. duels Reh CE Ee PEO PHOELERET OND (eC DOI] CARRE R OREN Ey PEON CHP aeRO IAEA 3 8 
HALOG teem ell p tary oe ea th tone aera ce raha eeleveye Beat, guanevs) slic veueweleralicle eS 9 ae 
4 10% 


10p. cit. 
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Character of the coal: The coal lies in a single bench with no per- 
sistent impurities. There are thin mother-coal partings and the lower 2 
inches of the bed in places contains bony coal. There is very little pyrite 
present. Usually also the top 2 inches of the coal is bony. Clay veins 
or “horsebacks” are rather numerous. The accompanying reproduction of 
a sketch of one of the clay veins (fig. 7) shows the way in which it plays 
out in the roof shale, 

Character of the roof: The roof is a carbonaceous and sheety black 
“slate,” commonly about 3 feet thick. Above the “slate” is a few inches 
of dark shale or clod upon which lies the cap-rock. This is a dark-gray 
fossiliferous limestone, the bottom of which is nodular and uneven. The 
thickness of the cap-rock averages 8 to 10 inches, but varies from 1 to 18 
inches. Overlying the cap-rock there is usually soapstone or gray shale. 
At the base of the black “slate” and in contact with the coal there is 
usually a shell of pyrite 2 to 3 inches thick. This generally stays up, 
forming a good roof. Niggerheads are common along the contact of the 
coal and “slate.” 


Character of the floor: The fire clay is said to be 12 feet thick. It 
slakes in the air and heaves when wet. 
MINE OF MT. PULASKI COLLIERY COMPANY (ABANDONED), AT MT. 
PULASKI, ILLINOIS 


Entrance: Shaft 365 feet deep. Figure possibly refers to depth to 
the top of No. 5 coal. 


Thickness of coal: Varies from 3 feet 6 inches to 4 feet 4 inches, 
averaging 4 feet. 


Section of the coal: 


Section of No. 5 coal in mine of the Mt. Pulaski Colliery Company, 
Mt. Pulaski, Illinois 


Room 9 off back east entry off main south; 200 feet from shaft 


Thickness 
Ft. in. 
Goal eo sedges So else Bee he re OS Re ree aro ee 1 9 
h Aig J 10 he ene eR mew rE NTIS Sls Aoi ie, 0 Ogu COP tnt Ae 1% 
O51 AE Eeer eee emE RGIS a AP Set a octtiny cio oid OG GmnG on oO a Ore ib 
2 10% 


Character of the coal: The coal is all fairly hard and blocky. Pyrite 
is present in regular streaks but is fairly common. Clay veins or “horse- 
backs” are numerous, varying in thickness from 2 inches to 2 feet. 


Character of the roof: The roof is black “slate” up to 4 feet in thick- 
ness. 


Character of the floor: The underclay beneath the seam is said to be 
10 feet thick. It tends to heave somewhat. 


McLEAN COUNTY 


PRODUCTION AND MINES 


Production in tons, year ending June 30, 1920.............. 43,357 
Evicrage production, 19161920 gatas sen eave sie bes Wels sade 71,308 
Latabeproductign LSet 1920.2 24 sick euhic iss ove as an 5,478,350 


McLean County ranked 37th in 1920, having a total production of 
about 0.05 per cent of the entire output. The output was from one 
mine, that at Bloomington. The Colfax mine reported no production. 
Table 6 gives data concerning both mines. 


SuRFICIAL DEposItTs 


Like most of the counties in central Illinois, McLean County is 
covered by glacial drift, and in this county its thickness averages prob- 
ably over 200 feet. Leyerett' makes the following statement concern- 


ing the thickness of the drift: 

“The drift is of great depth, averaging probably over 200 feet. 
Records of ten deep borings were obtained which reach rock at an average 
of 155 feet, but twenty-one others have an average depth of 174 feet 
without entering rock. The drift is apparently thinnest in the northern 
part of the county, where rock is struck at about 100 feet. The drift in 
the central and southern portions has a depth of 200 to 250 feet. Buried 
soils are found at two or more horizons at depths usually of 100 feet or 
more, but on the plain outside the morainic system a soil occurs at 40 
feet or less. The drift above the first buried soil is usually a soft blue 
till, At greater depths the till is frequently found to be very hard, as in 
the neighboring counties to the north and northeast, already discussed. 
In some of the deep borings a large amount of sand and gravel is found 
in the lower part of the drift. Many wells have been sunk to a depth of 
150 to 200 feet in order to reach the water-bearing beds beneath the blue 
till, there being only a small amount of water-bearing gravel interbedded 
with the blue till.” 

CoAL-BEARING Rocks 


Because of the thick covering of glacial material and the con- 
sequent lack of outcrops, the geology of the coal-bearing rocks can be 
_ determined only by borings or shafts. The only available information 

of the sort is the record of two drill holes at Saybrook, and three drill 
or shaft records at Bloomington. The record of a deep boring for oil 
at Heyworth is too generalized to be of service in these studies. 
Such of these records as are not confidential are reproduced here- 
with. 


* itLeverett, Frank, Illinois Glacial Lobe: U. S. Geological Survey Mon. 38, 
Dios L890 ae 127 
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Record of the shaft of the Bloomington Coal Company} 


Description of Strata Thickness Depth 
Quaternary system— Ft. Ft. 
Pleistocene and Recent— 
Surfacetsoil ‘andbrowi claycievcctismisietettotoriers 10 10 
LOVE Rigs a) ol hy (eae Ree aie BCLS Oot 9 ree heCOhatas SiN 40 50 
Hard pans, VOravelly wer.tvaeiedeactatersletetelsieis creetercts 60 110 
Mold, black; pieces of wood, etc. ................ 13 123 
“Hardpan’? "and: Clay-to. .nacmeph Cire nn ste ieicess 89 212 
Mold; black,: ete. s-rss:351cccenbe iene. crclere stvoralecousieralars 6 218 
Clays bluse. a ciaee ieecch ores cgensvonsioms eer catevore tel heretshedon susvsio even 84 252 
Quicksand, buff and drab; fossils ............... 2 254 
Pennsylvanian system— 
McLeansboro— 
Shale, clay. sas. sgecossyels louse Mt oheree xetevanasvoute eeyeneterars 16 270 
SSNAStOme” retemreie cscs crepe each dopant tedegctee cat arereronePaoners execs 32 802 
Shale; “clay. a Prvawkieeks «ce sis eyes Santos oe cere 4 303 
Goal | (NON6COEST I et sie ee te ce as ciee neler ereel tes 4 307 
Record of the shaft of the McLean County Coal Company, 
Bloomington, Illinois. 
Description of Strata ~ Thickness Depth 
Ft. m. Ft. mm. 
Quaternary system— 
Pleistocene and Recent— 
Surface soil and gravel....... 19 7 19 Ud 
Claynblics=. ese ae 61 2 80 y 
Danie s(waten) eee ee pee 4 eae 84 9 
Clase b live. Ate i Rie eerie ney 76 4 161 1 
Pennsylvanian system— 
McLeansboro and Carbondale— 
HS OAPStOne 2 ene nee eo eee! 39 200 1 
Limestone 1 th 201 1 
Clay, blue 35 5 236 6 
Clay, yellow 15 10 252 4 
Shalev ct ane 4 256 4 
Sandstone, soft, gray. 11 ae 267 4 
Limestone, hard, conglomerate.......... 12 6 219 10 
“Soapstone” es 5 = 284 10 
Coal (Now 72) i.see oes Redes oe 3 6 288 4 
Hire clay cesta ao cee at eee 9 3 297 7h 
Sandstone, gray... 4 ae 301 a 
SSS ORDSLONG wa niess ee ey eee 22 6 324 1 
Shalesdarle . 2. ote en eel 8 6 332 7 
“Soapstone”... 9 6 342 1 
Rirev clay. aan ee a oe Soh eee 10 352 1 


1Geol. Survey of Illinois, Vol. IV, pp. 


178 and 186. 
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Record of the shaft of the McLean County Coal Company—Concluded 


Description of Strata Thickness Depth 

Ft. mn. Ft. m™m. 
Shaleeorayee esr dass! es 22 pte 374 1 
Shale, black (“‘slate’’).. 5 ae 379 1! 
Coali(Non 5) eer = ee Set re ra 4 4 383 5 
Binerclayancwe eer wie ee Se 10 we 393 5 
“Slate?. = 3 2s 396 5 
Mirerciay omen sae tas On eet Shes 4 6 400 11 
San dstoneterse resets orcas Oe Ste 20 6 421 5 
Sc SOApstOne ste eee 62 5 484 10 
Shale, black (“‘slate’’).. ee 2 7 486 5 
Binesclayse sees 1 i. 488 = 
Oulu rae TOC ks ee see 1 2 489 2 
Slide moray eee ier Ses 11 1 500 3 
Shales. 2). 1 2 501 5 
Limestone, hard 2 1 503 6 
Shialeteeray tenure me ne hee 2 8 506 2 
“Soapstone”... 6 8 512 10 
(Goalt(INow2) wee a neeeet 3 8 516 6 

Pottsville— 

“Soapstone,” coal, and “slate”’.......... 25 =a 541 6 


Record of a drilling near Saybrook, in the SE. % NW. 4, sec. 28, 
SUAS Wied 5 Td Oi 


Description of Strata Thickness Depth 
Quaternary system— r Ft. in. Fi. in. 
Pleistocene and Recent— 
Sloyt fo eyd Shs see oe eens aac 4 4 
Clay, blue 2 sas 6 wee 
Gravel. 2 6 - 8 6 
Clay, blue 20 = 28 6 
Clay, blue, with some sand and 
DED DCS ee ee oe eee 10 a 38 6 
Sand, coarse, with somé clay... 12 ae 50 6 
Gravel, coarse, mixed with sand....... 45 Bes 95 6 
Clay, hard; and gravel... 55 we 150 6 
Ouicksan diay ete ere ok. = ae 3 ey 153 6 
Clay,)blues == ie Se ee t ee 157 6 
Clay, hard, and gravel........<:----- 36 6 194 
Sand and gravel; water...._.....------------ 3 net 197 
Sands coanses PRAY = =e.e2 ca/u ee 11 pees 208 
Clayaisolte Diiewwas a) a. ee ees 1 wide 209 
Sand and fine gravel... -_----------------- 2 RS 211 
Sand and gravel, cemented..............- 12 ine 223 
Sand, fine, with small boulders.......... 11 = 234 ae 
Soncitestta oe Ak oe 1 6 235 6 
Sands coarse; red2a2 se 2 6 238 = 
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Record of drilling near Saybrook—Concluded 


Description of Strata Thickness Depth 
Fi. in. Ft. In. 
Pennsylvanian system— 

Sandstone, soft; rédinn Sec. se 1 ae 239 BES 
Limestone:....csicsen st tese eels 8 239 8 
“Soapstone” and shale..... 10 9 250 
Shale, black, and coal... os. Lie 6 250 
Shale.ih gate ee ok oe ee eee 16 ae 266 
Linrestoniesee sce tyne eer Re 7 267 
Shale, blue 6 6 274 
Shale, with streaks of limestone........ 14 ae 288 
Shale darkeeS ice. See ee ee 1 ki 289 es 
“Soapstone”. me 3 6 292 6 
Salle sc3 sek ahs ee fete)» eee 4 a 296 6 
Shale, with spots of limestone............ 14 as 310 6 
Limestone, hard... -..2c.<c-2----s Sy 15 6 326 
Limestone and shale...... 8 a 334 ae 
Shale acorn as 19 6 353 6 
Shale and sandy shale... 51 aa 404 6 
Shalesibhie; toughsmacm es a8 7 413 1 
Shale, soft, in loose layers... 7 ee 420 1 
Shale, black, and coal hirts 4 420 5 
Goalu(Non.7/h) pe eee eee ees 2 6 422 11 
Clay, soft ae “is 8 423 Vl 
Shale, with some sandy shale............ 94 =. 517 7 
Sandstorie:, 2c: 2 -7ee eee eee 6 523 7 
Shale, sandy, gray... 2 525 7 
Shale, black 1 ae. 526 7 
Shale, dark, with limestone bands... 5 6 532 1 
Limestone, hard, fine.........--...-0:00------ oe 6 532 7 
@oaliGNovGn) meee 1 533 7 
Shale, clay......... 5 538 7 
TOOa PStOne ihn an. ee een 3 541 7 
Shalesclay-ubluishieses ees emenen 14 555 7 
Shale, bluish, soft... ey 16 es 571 7 
Shtalewerayaihard ise. ee ce eeeeen 2 9 574 + 
Coal, cannel i 5 4 579 8 
Coal (NO. $2) onecseeseeneeee Neda i 582 gia) 
Bireiclayvand: shales. eee 6 ei See 4 


The interpretation of the records is practicable to a certain extent. 
The lowest coal at Bloomington, at 512 feet 10 inches, is No. 2 coal, or 
the same bed that is mined in the Longwall field. The middle bed at 
379 feet is No. 5 or Springfield coal. Both of these beds are worked 
in the McLean County Coal Company’s mine at Bloomington. The 
upper coal at 285 feet is either No. 6 or No. 7 coal, but the probabilities 
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Fig. 8.—Graphic sections showing the Pennsylvanian succession at La Salle, 
Bloomington, and an intermediate point. 
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seem to be that it is No. 7, although Worthen regarded it as No. 6. 
It seems probable that this upper bed is the same as the upper bed at 
La Salle, which is considered to be No. 7. North from Bloomington 
the Pennsylvanian section resembles closely the section in the La Salle 
field west of the La Salle anticline as may be noted from a comparison 
of the accompanying graphic sections (fig. 8) showing the succession 
at La Salle, Bloomington, and an intermediate point, Toluca. 

The coals encountered in the drilling at Saybrook can not be 
definitely identified, as neither the thickness nor the intervals between 
the coals, or the associated strata are characteristic. "The writer is 
inclined to regard the lowermost coal and overlying cannel coal as 
No. 5 coal, and possibly the other two coals are No. 6 and No. 7, 
respectively, in their order of occurrence above No. 5. It is unfor- 
tunate that the drill did not penetrate to a greater depth, as there is a 
possibility that there are coals below 590 feet, which can not be proved 
without exploring the entire thickness of Pennsylvanian strata. 

It seems quite probable that McLean County is very largely if not 
entirely underlain by three workable beds of coal. ‘The upper bed may 
be eroded in places and is probably not as desirable as are the other 
two beds. This-coal is probably No. 7 of the Illinois section, which is 
the same as the Streator coal and the upper or First Vein at La Salle. 
The second bed is the No. 5 or Springfield coal, which is the same as 
the Second Vein coal at La Salle, formerly mined at Cherry and now 
mined by the Matthiessen and Hegeler Zinc Company at La Salle. The 
lowest bed is No. 2 (La Salle) or Third Vein coal. 

The coal mined at Colfax is apparently the upper bed, either 
No. 6 or No. 7. 

Field notes are available for two mines in McLean County. 


Mine Notes 
MINE OF THE COLFAX COAL COMPANY, AT COLFAX 
Entrance: Shaft; 406 feet deep; No. 6? coal. 
Thickness of coal: Varies from 4 to 6 feet; averages 5 feet 6 inches. 
Section of the coal: 
Section of the coal in the mine of the Colfax Coal Company 


Thickness 

Ft. in. 

Roofs; Grayishale.k ssvsare nye exseye nies o cite wate ne eye tootsie oretsy as ie 
Coad ee chesney Ss sits co Seah a Reeve sor She restate rebig ial caak asic ba cues Refvet oxeepeiole nieve 3 11% 
Pyritet and! cla yicsssave toys saiesesers stators otete ta shou eh verulepareterlateteee ae Bre % 
COaL Ras Foy ciivw Sieveis! ene % 10 eha oud) exstaneyelorn sls tetecarelete tot aia re ober hale ce patie te sar oa 11% 
PV TUCO Sao le corona c+ fever vorevwe) aiecocval aint ceheles ee nee emo eee tegeta Be 1% 

COall reise ce cane raneraleo cat = coils coltavorte ca av acenaien sded stems seam mene Mer eran Cedmaatie eds i 4 


5 5% 
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Character of the coal: The coal lies in three benches. The bottom 
coal is bony and dull, with small bands of shale. The middle 1134 inches 
has a dull luster with no shale bands; the upper 3 feet 11% inches is a 
very bright, glossy hard coal. The seam has no regular bands of sulphur 
but this impurity is present in irregular lenses. 

Although this coal has been designated as No. 6 by the State inspector, 
it does not possess the identifying characteristics such as the “blue band” 
and the limestone cap-rock carrying the characteristic fossil Girtyina 
ventricosa. The coal also lacks the characteristics that might correlate it 
with No. 5, namely, the black shale roof and “horsebacks” or clay slips. 
The conditions at Colfax possibly resemble those found in the mines at 
Fairbury and Pontiac, the coal in each of these places being worked under 
a gray shale roof. However, facts do not warrant a definite correlation 
of the Colfax coal with that at Fairbury and Pontiac. Furthermore, 
whether the Pontiac coal should be correlated with No. 5, No. 6, or No. 7, 
or with any of these coals is a question. The permanent closing of the 
mine at Colfax will probably make definite correlation of this coal impos- 
sible without considerable drilling. 


MINE OF THE MCLEAN COUNTY COAL COMPANY, AT BLOOMINGTON 
Two seams, No. 5 and No. 2, are operated from this shaft. 
NO. 2 COAL 
Entrance: Shaft; depth to the coal 513 feet. 


Thickness of coal: Averages 3 feet 8 inches; the coal maintains a 
very uniform thickness. 


Sections of the coal: 


Sections of No. 2 coal in the mine of McLean County Coal Company, 
at Bloomington 


Section 1—Room 21, 5th south off straight west entry 


Thickness 

: Ft. in. 

RootemGnrayeshalemoraqSOApStOmMe: ecu cis ccc cee he Ae 4 0=)slem ea on BF 
JeXaenre” “acu canes 8 Hoe UP CUO O CCT ROI onal aicrcos ecene OK oe wy 
Goal, Clear, dei einil mardiion chanccosendodooe ne ooactnpe ms 9% 
~ Mother coal ...... CR Mere Ec Sas vartrbe Sirs wicait cay Mee tren otearstea Rei B i se wy 
@oalercleanwande brights pense cee ie ose nema apthalsve incre ae 6% 
Nintiae Gell gacsasepesonot 6 cup coco pod oo ocd DORoncah Onc uy 

(Copll, tiki CEs Goan ao noe oo non adua non oo Connon aronS 1 3 
BES OTIC eet ater eta Sis fiveucap che: oie 'e a acetahaiehe: eusteseveyereusiecoiareeie oe uy 


COED ype ee Sc Nee ar cent otatsy aietace octets tans euniara laren s sneereren ster eile Me 5 
*  ARieyares:” | Biawel Wrhateeindlehidon dmieah snes 40 oben Ocmno oo oO Ac Oe ae sis 
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Section 2—Face of straight west entry, 7,000 feet from shaft 


Thickness 

Ft. in. 

Roofs: Gray Shales <m tea isiia ove watareltag cataract tetoue oe Pane ee es se 

Coal, clean, bright"Ahardog. senna mei See eee naiet ar ik 4 
Bone: and, pyPited. cick - Haoscis aessacdetcs cee renee enemies a ye 

Coal; cleansidull wand hardajatynten soe ae ae eee 1 an 
BOG» ois sc ls:atetdye rate cecusa ete ole ouctorneisidie. aoeteesree hele payer Ghae tebenaretetees ars VY, 

Coal,’ dull; bonyesd. ch gacctieaees cee ee rae a ee a 6 

Floor: Fire :clay: ceca. aittes srorarieratsie in cuore tart el nchonenereiocre 
2 11 
Section 5—Room No. 3 off 5th north off main west entry, 

7,300 feet from the shaft Thickness 

Ft. in. 

Roofs “Black shale ie. Sierra crac toe pratt earner reeks AL ae 
Goal, hard, clean, and bright > ja ceretscese a oxsrslct tote nreiereore ae 10% 
Mother’ coal: and! benies ce So S5 5 ca egeterenses seme ate Aha reenter Re we 

Coal, clean’ andhard tite nc Sect Sine ne ee dese ei ae 5 
Mother ‘coal oda iso eisai science aun ois tamstote tn Stier ake on rat overenet oe uy 

Coal, clean-and brights 2 cane wits eicless edee Semieere ae 1 1 
Bone: ss:d.sre, i xlsin lg wabragrne Scpeiseate: sist ners aie ee eee aeeateteeseuats By 34 
Coal, soft.) dirty aiec sie. es oases eee ee te aon e ie 6% 

Bloor: Underclay an ce co eiverateetentenneaele Waiters erence cere 

3 6% 


Character of the coal: The coal lies in a single bench. It is hard 
and tough, but seems to be lighter and cleaner than the upper bed (No. 5). 
Pyrite balls are rather common, but are easily separated from the coal. 
There are also lenses of “biack jack,’ which apparently consists of mother 
coal impregnated with pyrite. These lenses are about as hard as pure 
pyrite nodules. There is a fairly continuous band of pyrite 4 to 8 inches 
above the bottom of the bed. This is lenticular in character, the lenses 
thickening up to about 1 inch. About 1 foot from the top there is a 
streak of dirty coal 4 to 5 inches thick in part of the mine. The pyrite 
balls attain a thickness of 6 to 8 inches by 24 inches across, but more 
commonly they are 1 to 1% inches thick and 6 to 8 inches across. This 
coal is said to be dry because it does not “sweat” like the upper coal. 

Character of the roof: The typical roof is gray shale, called “soap- 
stone,” which is generally about 10 feet thick. In places, however, it has 
a thickness of 20 feet, and in other places is absent, the black “slate” 
which elsewhere overlies it resting here upon the coal. The “soapstone’’ 
resembles in all respects the shale roof of No. 2 coal noted at La Salle 
and in the Pottstown mine in Peoria County. It is a fine-grained gray 
shale, containing small nodules, which weather to a brownish color. The 
black sheety shale, or “slate,” also resembles its counterpart in the La 
Salle and Peoria regions. It is about 3.feet thick and in places contains 
large niggerheads or limestone concretions. The coal is reported to be 
somewhat thinner under the black “slate” than under the gray shale. 
Where the shale overlies the coal and contains large niggerheads, they 
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may extend well down into the coal, cutting it out in a small area. The 
coal under the “slate” is spoken of by the miners as being “depressed,” 
as though it had been crushed. There is said to be more pyrite in the 
coal in this situation; this opinion could not be verified, however, although 
it may be the case. 


The miners speak of the gray shale, overlying the black shale, as the 
cap-rock. There is no true limestone or sandstone within a short distance 
above the coal. 

Character of the floor: The underclay below the coal is said to have 
a thickness of about 3 feet. This clay heaves somewhat. The gob from 
the mine including the floor clay has been used in brick manufacture by a 
neighboring plant within recent years. 
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Fig. 9.—Section of the slope between No. 2 and No. 5 coals in the McLean 
County Company’s mine at Bloomington, showing diagrammatically the 
charac‘er of the intervening strata and the cracking resulting from 
subsidence. 


NO. 5 COAL 


Entrance: A slope extends from the upper seam to No. 2 coal down 
which the coal is run to the shaft, where it is hoisted to the top. The 
bottom ef No. 5 coal lies at a depth of 380 feet, according to Worthen, 
there being an interval of about 130 feet between the two coals. The 
slope between the beds shows the character of the intervening strata and 
the effect of subsidence is clearly shown in the walls. The section as meas- 
ured roughly and the amount of cracking in evidence is given herewith 
and is shown diagrammatically in Fig. 9. 


1Geological Survey of Illinois, Vol. 4, p. 185, 1870. 
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Section of strata measured in slope between No. 5 and No. 2 
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coals in mine 


of the McLean County Coal Company 


Description of Strata Thickness Depth 
Ft. in. Ft. in, 
GoaliNow5) 22ers 4 4 
Birerclay 3 a0 sear er ee eee 2 6 
Shale and sandy shale.__....,........... 12 nose 18 dene 
Shale, black 11 18 11 
Coal ress Ue eee ee ee ne i UN} 
Pine clays 22520 Se ee eee 5 24 
Shale, sandy and clay shale._.......... 15 39 
Shale, lime; few cracks near bottom 60 99 
Shialeeraycrackedh as Seen fee 5 104 
“Slate,” black; not cracked... 1 105 
Shale, limy; cracked slightly... 5 110 
“Slate,” black; few cracks......... be 1 111 
Shale, gray (cap-rock); cracked__..... 15 124 
“Slate,” black; few ¢racks................. 3 129 
Shale; “Soapstone”; cracked_........... 11 140 


The preceding section may be compared with the following log of the 
shaft between the two coals as given by Worthen.? 


Section of strata between No. 5 and No. 
of the McLean County Coal Company 


2 


2 


coal encountered in the shaft 


Description of Strata 


Thickness of coal: 
8 inches to 4 feet 6 inches. 


10Op. 


Coal (No. 5)... 
Fire clay...... 
Slate? eco 9 ae oe ence 
Hine clays scence eee ee ee eee 
Sandstone....... 

“Soapstone” 
Slate, black 
Fire clay......... 
Sulphur rock 
Slate, gray. 
Shale 
Limestone, hard 
Slate; gray ccoen ek Sees ees 
“Soapstone’’... 


Coal (No. 2) 


cit. 


Thickness Depth 
Ft. in. Fi mn. 
10 10 
3 ate 13 “as 
4 6 17 6 
20 6 38 a 
62 5 100 3) 
2 7 103 ee 
1 7 104 7 
1 2 104 9 
11 1 116 10 
1 2 118 Ke 
2 1 120 1 
2 8 122 9 
6 8 129 5 
3 Ny 133 1 


Averages about 4 feet, varying from about 8 feet 
The bed maintains a nearly uniform thickness. 
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Sections of the coal: 


Sections of No 5 coal in the mine of the McLean County Coal Company, 
Bloomington, Illinois 


Section 1—Face of straight west entry Thickness 

Mie in. 

OO desman let CKes Stalls aapetars iat cystersualsyeiaie sietersrat spores ln cline. @2iaaee Seven ye an @ 
Goal meleanwmharde OPIS Nb acs, cjodete sie so a/cers siolele.> s epere heca hae es 1 6% 
LEXA Oi 05 bro 1G! O45. 050-5 GL AR ORVON ER CREO ROR RCIRO A cr AIC a arr erie ae ee Me 1% 
Coalmcleansbright,mhard an inser «dere tle tnlera seeistayleer ee eye sions ue 10% 
PV LUUG meters casters rane er ere Coats veka) oes w's) eindeteue: one) oles mye aesie) e snecdin wine ee - a7 

Coal clean wmpri oN Gym Mard eyes ove stalerocs Seo ater ope: siaiaj els coueenasiowsre.s at 9 
AV LILOS Hem teveec rel efsistatsisis,a:secesers 6S cuhany ole ne Galera eievafeeumiavace as} ae Vy 

Coalletairl yay clean, Nard’s acorn crea enya aie duedsl st ejaietene sei eats he 11 
4 1% 


Section 2—Straight east entry, 600 feet from shaft 


Thickness 

Ft. in. 

RGotranblackps] ateue wetter ai stcioe i.e a eatisthelare Sil ciate one areierers a ae 

Calms bY plik aenere cto vey rere cast ayss aves eka ce leses apevatio stevansile oh ctieas Malesevenelions atts 1 8 

SUD Uaernernate areas tecnae crohns sidan t: stosnuel ore meteoric ansjsreatier tes ap 1 

Cos wl Gane epenas eens sine Ay arti sein: aieasiebuayeerasneisles sale ice kets se 5 
SUITS remenererees ae nst ten Sone aie ioc one renace aiaseCes eayowarec er oierarsteen eave iajstd ans Ea Wy 

GOEL, JOVETE Nk. crotoie e GiSigioIG DIOS Gro Dla CEO U EE ES cS clo ieea aris cea 1 4 
S calnohiurteaerpeper seis tarisy oreyes «Savalas il eiweslay cio braves vepelioliie « bela! elrtuveuciays A vA 

(GENE CLOUD Reta chat RIBERA Ice SIE ORG Aa MRR OS Ch tl eae 8 3 

BAL OOYemRHN OCC aAven water Accel n icvetaisvsvsue 7s leieicicnsdoterateteyo sees, snsceile 
3 9% 
Section 3—North side of pillar, 150 feet from shaft 

Thickness 

Ft. mM. 

Got Merb lACKeucslAates etic ters orralsvelt ss aie leveis elo) s wlels vig) eeeveus voles a ea 
(GIIK Loede “Qis. gto pad cn iene OO OLR 0 CSR Re Oxy Arcee SG 1 Th 
SMU STANTS. Sa) dic qty 5 Cee ROIS REL AIG Gs OR ORCL TRON PS EESECRAE Cone cee 6 3% 

(CCRIL- rata b ae cme SO God ooo CRORE OG Soe commen ne or ae 4 
SHOU GHORS” © Cis 2h.3 els cceg tae cram ceoko Ol DIDID ONO. DIC hotsay Geno omit oso a 34 

(CBUL. aretSdain ie ery cltely Gtumr cet eLp Woon ok cae oR NOR nad chee mneteO Cev es a 
SSMU D AAEM er eels staadie skal wi o.n's sesSirelt ns «fis » nem ey on aieeal nee oa %y 

AOU) Pe) POR eset ap Tia cyan ci chat Gi ckar sielo Jaceiel'e, sqneedeUshelltertemetir gueled ener ates ae 2 
OAC ACM rns cape a teces aie cl os cia paver sud aceneaied Pererol euelakoriorsuas staan ae % 

(Grovlly Ioiewed Mer ip eer eee Ae ace ERE ERE RETO Riot c-o Cmca nc ive 5 

RS CHa AC Merete goteuera ele ats cath ar cust Rsomedarsastose chon do: amehea a oPoy aueye) evoes Be 9 

Conky (hotel: SSionnpa see eam coco nd te Cue bboe grand ae 9 

LOOM a Wir enCla Vrariaieiis eres casi stk aeeProleeaustay cts. e say ethers ea ueSaxancuees 


4 10% 
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Character of the coal: The coal is rather impure because of numerous 
pyrite streaks and plates, and numerous horsebacks. The pyrite plates 
are commonly less than a quarter of an inch in thickness and not readily 
removed from the coal, though an attempt to reject all pyrite is made. 
None of the pyrite lies persistently at one horizon. The horsebacks are 
of the usual sort; they are somewhat harder than those found in the 
Peoria region, however, due to the unusually high pyrite content. Pyrite 
veins or “spar’’ veins are also rather common. ‘The coal is also commonly 
impregnated with pyrite for several inches either side of a clay or “spar” 
vein, so that the percentage of coal discarded on account of the horse- 
backs is high. In general, the coal presents no unusual characteristics. 

Character of the roof: The immediate roof is a very fine black 
shale, 1 to 7 inches in thickness, which is almost a cannel coal. ~The con- 
tact between the coal and “slate” is very close, the upper part of the coal 
and the slate commonly being “frozen” by an intervening layer of pyrite, 
so that usually the upper 2 to 5 inches of the coal is left in the roof. A 
persistent layer of nodular limestone about 1% inches thick lies above the 
lower black “slate”; overlying this another black “slate” about 11 inches 
thick, containing streaks of limestone. This is overlain by dark gray 
shale, which is black when wet and which is called “soapstone.” It is be- 
tween 1 and 2 feet thick and is overlain by a hard gray shale known as 
the ‘‘eap-rock.” There is no very good contact between the last-mentioned 
strata and it is probable that they grade into each other. 

Character of the floor: The underclay of No. 5 coal is 2 to 8 feet 
thick, It has no unusual characteristics. 


MACON COUNTY 
PRODUCTION AND MINES 


Production in tons year ending June 30, 1920............. 218,820 
pveraversnmual production, LOL6-1920. 3. 2. veces c scans 252,426 
oteproduenOn Tn LOSI LO2D evict since vies g Nem ond w arene one's 10,783,991 


In 1920 Macon County ranked twenty-sixth among the counties 
of the State, having a coal production of about .3 per. cent of the 
entire Illinois output. There were three shipping mines in operation, 
all working No. 5 coal, two at Decatur, operated by the Macon County 
Coal Company and the Decatur Coal Company, and one at Niantic, 
operated by the Niantic Carbon Coal Company. ‘Table 6 lists the 
shipping mines and gives data concerning them. 


CoAL-BEARING Rocks 


Lying below a cover of drift, which has an average thickness of 
100 feet, are the coal-bearing rocks of Macon County varying in 
thickness from 800 feet or less to 1,100 feet. ‘They tend to be some- 
what thicker to the south than to the north and considerably thicker 
to the west than to the east. Rock does not outcrop in the county, so 


that the geology of the coal-bearing strata is known only from drill 


and shaft records, seventeen in number, most of which are in the 
vicinity of Decatur. 
From the information furnished by these records and the records 


_of holes in adjacent counties, it appears that Macon County lies but a 


short distance west of the axis of the Illinois coal basin. The strata 
dip eastward toward the axis, so that No. 6 coal has a depth at Niantic 
of 310 feet, at Decatur, about 560 feet, and at Lovington in Moultrie 
County, 900 feet. ‘There is also a slight increase in depth southward 
through the county, but it is less than the increase to the east. The 
eastward dip of the rock effects a thickening of the Pennsylvanian 
system in that direction, as noted above, and younger and younger rock 
underlies the drift toward the east. It is probable that the New Haven 
limestone, commonly found about, 600 feet above No. 6 coal, outcrops 
below. the drift in a belt running approximately north and south in 
eastern Macon County or western Moultrie County. 

The Carlinville and Shoal Creek limestones possibly outcrop below 
the drift in parallel belts in western Macon County west of Niantic. 
One of these limestones, probably the Shoal Creek, underlies the drift 
in the shaft at Niantic. It seems probable, therefore, that the Pennsyl- 
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vanian rock below the drift includes strata lying between the horizon 
of the Carlinville limestone and strata adjacent to the New Haven 
limestone; that is, between about 300 and about 600 feet above No. 6 
coal. 


In Macon County the occurrence and distribution of the coals are 
somewhat similar to the occurrence and distribution in Sangamon 
County, which lies adjacent in District VII. In the extreme southern 
part of the county No. 6 is probably present in commercial thickness, 
but as far south as Moweaqua, Shelby County, No. 5 coal is possibly 
of as great or greater importance. In the northern part of the county 
No. 6 coal plays out, so that only No. 5 coal can be mined. ‘Thus a 
thinning of No. 6 comparable to the thinning of that coal in Sangamon 
County exists in Macon County. 


No. 2 coal in a thickness not known to exceed 2% feet, is probably 
present 150 to 175 feet below No. 5. No. 1 coal, mined at Assumption 
in Christian County, is also present, possibly generally, about 100 feet 
below No. 2, with a maximum known thickness in the county of about 
3 feet. It is doubtful whether either of the lower coals is at present 
of workable thickness in competition with the thicker overlying beds. 


The following records, together with the Blue Mound record given 
in Part I, will aid the driller and prospector in identifying beds in 
Macon County. 


Log of air shaft at Decatur, about one-half mile southwest of the coal shaft 
near bluffs of the Sangamon river, see 142, T 16N., R. 2 EF. 


Description of Strata Thickness Depth 
Ft. mn. Ft. mn. 
Quaternary system— 
Pleistocene and Recent— 
Soilland loamy; clay2oo= = ee 25 25 ie 
Sand and water (flow of 400 gallons 
Per Minute) sco ee 30 55 
Clay lie tie sa hasan See eens. 4 59 
Soil and drift wood. 22. e y) 61 
Sand, green 4 65 
Sand. prantes es Soe ey Pee eee 6 71 
Clay, dard blucs:i5. nee 129 80 
Sand and gravel (five strata). es 37 117 
Hand antes oo errno ere DS) 140 


1Geological Survey of Illinois, Vol. VIII, pp. 48-49, 
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Log of air shaft at Decatur—Continued 
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Description of Strata Thickness Depth 
Pennsylvanian system— Ft. mn. Ft. in 
McLeansboro— 

AD Stones wets rowenta eee 1 6 141 6 
Shale, soft 6 147 6 
Shale, gray and blue, sandy... 28 175 6 
Claysshalleme sa. ns) Papeete Stee, Oe 15 190 6 
pilates lus crs 17 207 6 
Fire clay, ferruginous....... 6 213 6 
Limestone, conglomerate... 7 220 6 
cio la tenan DTOW Ia nee nes ee 10 ar 230 6 
Elintastomesevetes te 2 6 233 

“Slate,” black. ae 1 ne 234 oe 
Blinterocksers 2 aah oe 2 6 236 6 
Goalk(INo:plil) emer? et hee. aes 10 237 4 
Fire clay ae 8 245 4 
Shalesblaesandy= = =. 10 255 4 
Rlintistomete en nek betes Ride 3 258 4 
Clay shale..... = 5 263 4 
Shale\sand yas eee 21 cee 284 4 
pr latevmblackeee aiken wae nl ia ee 2 6 286 10 
Coall(Now1O) ae eeese ce eee 1 287 10 
res Clay mentee te ore gs eee 6 a 293 10 
Shale, black, and 1 inch of coal _...... 8 1 301 11 
iresclay eesti ka Ses ao es 6 307 11 
Siralesib lacs enue Rees 3 310 11 
Limestone, impure. ae 1 Sin 11 
Shales bro wriseeee oes eee Bh 8 319 11 
Dandstone seats sen a oS 1 320 11 
“Slate,” black.. : 4 324 1l 
Plintstonesee aes eee 11 335 11 
oe Slatesblacketute ot. 5. Jy Sen eece 12 347 11 
Birerclayse einen. 2 Seo te 4 351 11 
Limestone (Shoal -Creek)...........----- 10 361 11 
Slates ablack (No; 9)coal) 2.5 2 363 11 
Bivevclay ae crae ek yay oe 8 371 11 
Clay shale..... 13 384 11 
Sandstone... 5 389 11 
Flint stone 2 391 1] 
Slater bugs: 2.2) kee ef oe ae 8 399 11 
Clay shale 39 438 11 
Sandstone, blue 1 439 11 
“Slate,” black 3 Se 442 11 
Coal (No.8)... ia 1 4 444 3 
irezclay mee Cnt eas | Sol ae en 6 450 3 
Shalewsand ysteetr ce ene A 10 460 3 
Shale, black re) 33 493. 3 
eSlateshardablack:-.ee< ee 5 498 3 
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Log of air shaft at Decatur—Concluded 
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Description of Strata Thickness Depth 

Ft. mn. Ft. in. 
Coali(local) ee etre se eee es S 498 6 
Pires hay ease sees ecg eeeeeeeee 4 502 6 
Limestonenn oe eee ee 11 513 6 
Shale, black.......... 4 517 6 
Claysshaleve cn shes ce eae ees 2 aw 519 6 
Coall\(INo<7) es 6 a ee eee a 4 519 10 
Birescla yee eee 2 521 10 
Stone, conglomerate 3 524 10 
Clay shale, gray and blue.__.............. 14 538 10 
“Slate,” black and ¥% inch of coal... 4 542 10 
Pine: Clay see eile ese eect Dee 4 546 10 
Sandstone... if 553 10 
Shale, gray 6 559 10 
“Slate,” black 2 561 10 

Carbondale— 

Coal el 4 563 2 
Glayashaley(Nov6) ee eee eee rai 6 563 8 
Coal 2 10 566 6 
Shalethardiorayse- ee ee 8 ce 574 6 
Limestone 2 6 Ml oe 
Shale bituminous and coal... Ee 6 577 6 
ire clay oe hee Pee ered ee eae 4 581 6 
Sandstone... 17 598 6 
Clay shale tec 20e 0) ce yee ee 3 601 6 
Sandstoness= nce eee oe 13 614 6 
Clay shale, dark... 8 oS 622 6 
“Slate,” black. 1 6 624 ane 
Céali(No Seed ew ence ae 4 6 628 6 


Log of well on farm of T. C. Grady, T. 18 N., R. 2 E., Maroa, Illinois. 


Elevation—720 feet 


Description of Strata Thickness 


Quaternary system— 


Pleistocene and Recent— 


Clay sees 4 Ae ee 62 
Gravel nardpan esse cone oar 6 
Chery Re rae Ne he ee 16 
Hardpansse- a2 129 
Hardpan, sandy 6 

Pe ee ea ree 54 


Clay, hardpan 


Ft. in. 


_ Depth 


Fi. 


62 
68 
84 
213 
219 
273 


in, 
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Log of well on farm of T. C. Grady—Concluded 
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Description of Strata Thickness Depth 
Ft. in, Ft, in. 
Pennsylvanian system— 
McLeansboro— 

ciewestoneuete sue es oo Sn es 15 288 

Shale, light 1 289 

Shalewblackts= tan tees 6c -Mte 2 291 

Shale, gray 5 296 

Limestone........ 4 300 

Shale, light 12 312 

Sand shale... 30 342 

Shale, gray 28 370 

(eimestones sre remota a 10 380 

Shale, gray. a 19 399 

Shale; ‘sandy.................. cis eee 90 489 

eOlatenaGanlows musta Aa Bris iw 10 499 

Carbondale— 

Goalt(NonG) tne ee ee os 6 499 6 

Wirevclan mete teen ere eS 1 6 501 

Sandstonewora yan =e en 3 504 

Shales) heh tieeee er etic ne 8 512 

Icimestonemes vars ee et eee 9 521 

Shalesblite sss See c 8 ee SO 4 525 

Acumes tones we if 532 

Sand shale... 34 atte 566 = 

Re Olatesme blackman ame! np 0S = oes 3. 6 569 6 

CoalW(NGc5) ee ee ee ten 1 6 571 

“Slate,” dark... 4 575 

himestonewe a ener ete 17 592 

Sandeshaleseeeee nee et ee 20 612 

Slate, black...... 4 616 

Shale, light... 6 622 

(imestones eth et ae ee we, 4 626 


Log of Niantic Carbon Coal Company’s shaft, sec. 12, T. 16 N., R. 1 W.t 
EBlevation—585 feet 


Description of Strata Thickness Depth 
Quaternary system— Ft. in. Fi. in. 

Pleistocene and Recent— 

Soilpand, clay, brown: -<--.-<-o-.-.-2 11 11 

Sandland:eravel aie. fesse cose 4 15 

Hleardpan, gravelly. ..-c---c-s-cens- eos 25 40 

Hardpan, blue........ a3 10 50 

(Che nie, SOs ie Be Bre tee ee teatoee eee 15 65 

Elandpann gray see nee eo 10 75 

@laytsakt: brownie >>. sepen ne 7 82 
1Geological Survey of Illinois, Vol. VII, p. 19. , 
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Log of Niantic Carbon Coal Company’s shaft—Concluded 


Description of Strata Thickness Depth 
rr in. Fi, in. 
Pennsylvanian system— 
McLeansboro— 

Limestone sae Aree ee 10 92 

Rockublue finty 21a noe eee 2 94 

“Slate, blacks oee0 2 Sree 3 97 

Fire-clay.......... a 6 103 

Limestone...... : 10 113 

Shale, blue and gray-. ee 7 120 

Shale tblacke- =. See 1 De 121 aoe 

Coal! (Nos 9) ae eee ae 2 121 2 

Fire-clay. 1 122 2 

Limestone, nodular... 2... 5 127 2 

Clayshale eure s Saunt a eee cae 5 132 2 

Sandstone, soft blue... ae 16 148 2 

Shales praycrces teeter ns eee 42 cs 190 2 

Coal (Nos 8) nee ee oe ees 1 3 191 5 

Fire-clay........ rs 2 6 193 11 

Sandstone acces eee = 10 203 11 

Shales praytccete. eet emer ee Set, 45 248 11 

Rocks hardefinty x: = nee a eee 10 258 11 

Shales black Mes.) ee ee ihe ae 3 261 11 

Bire-clayeseecse eee 8) 270 11 

Shale, blue and red 15 285 11 

{Slates@blackw: tee ee eee 5 so 290 11 

Coal (No. 7) = 1 3 292 2 

Bice-clay. sank OR e ed eee ae ae es 4 6 296 8 

Shales blacks see soe) omens 11 307 8 

Carbondale— 

Coalli(NGs6) ae es oe eee 2 6 310 2 

Clay shaleta. are eee 15 325 2 

Shale, black... eu 3 = 328 2 

Goali(local) Seon ten pee ae eran ae 10 329 

Fire-clay. 28-5720 <= ee 2 331 

Shale, gray 14 345 

Rock, hard, black (limestone)............ 1 346 

Slate? black: soe se ee eee 3 ae 349 Pa, 

Coal! (No: 5) ais ee eet 5 6 354 6 


Known Minasie-Coats IN Macon County 
No. 5 COAL 


So far as is known, No. 5 coal is present in workable thickness 
below the entire area of Macon County. ‘There has been no prospect- 


ing so far as known in the eastern part of the county and future 
drilling may call for a reversal of the opinion expressed about the 
continuity of the coal. 
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MINE NOTES 


fe ae : : é : 
The best information concerning No. 5 coal is that found in mine 
notes taken in the various mines of the county as summarized below. 


MINE OF THE NIANTIC CARBON COAL COMPANY, AT NIANTIC 


Entrance by shaft; 360 feet to No. 5 coal. Working No. 5 coal, which 
has an average thickness of 5% feet, varying between 5 and 6 feet. The 
coal contains small sulphur streaks in the upper part of the bed, but these 
are not persistent. The clay veins or “horsebacks,’”’ characteristic of the 


Fig. 10. Sketch of a clay vein (“horseback’’) in the Niantie Carbon Coal 
Company’s mine at Niantic. 


bed, are present. A sketch of one made near the face of the main west 
entry in 1912 is shown in figure 10. In this instance the filling is described 
as being of two kinds of rock, hard and soft. The former seems calcareous 
and contains pyrite. The soft part is clay. The clay veins are numerous 
and greatly increase mining costs. 

The roof of the coal is commonly black shale or “slate,” but varies 
locally from blue to gray and has a thickness of about 8 feet. Nigger- 
heads are common in this roof. A cap-rock 4 to 12 inches thick is present 
above the shale. 


Sections of the coal in this mine are given herewith. 
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Sections of No. 5 coal in Niantic mine 


Section 1—3d west entry off south entry on the east side Thickness 


Ft. in. 
Root Shale ablack:®: mys accacc cvrcratarsetiats chee sere tereter eet ars Ae 
Coalsvfairly, clean cand pbrightiwcrerisntcto etek hirer 3 
Sulphur: parting). cers ocqac etcsreseoteaciekaeleph mune bie are enetevaees ye oe 
Coal scleanvand 4 bright? tac cor-ssyectsare snelevecreyn Cactioks Ceelerstenciin sae a 24 
Sulphur parting ss). ssrcicmtacscteehem ei aren om te usoronce ee ag ae 
Goals) fairlycelearne atec:ai evs ie x sect elie onan wile aaa Mer eee enero: sf 8% 
Mother :coall Aer cereae-c.o shatters aie Sot see wie aoe one eeepc ee eh uy 
Coad. IPC Yo cccicys,5.c)ep5 + elec ehos SS ol oresoace tele remeter creo eieeetshestens ss 234 
Mother «Coals xi<:3.ccz, specs, oveishece Sener mete ia ge Seweie aia, sicher a ai oner ere eeciears aXe yy 
Coals QUE) Wrarnsw Giehe sae als ene tet ehoteee were aaron fotki mee Ek 24% 
Mother. coal: ) icf sccrctiin coh oie cue che atetet cael ann erat vebevesene eeu sue tere as uy 
Goals. fairly: Cleanses teustrs nate aieveriar seme omereleoksten cueVoWeaas fat os its 7 
Floors Fires, clayendarkitoorcn-ctsrockc me keane Sis haeeio 
5 2 
Section 2—8th east off north on east side Thickness 
Ft. im. 
Roofs: Shales: blacks srycaun ceersecaiste creas oi oe Se CEE OES as Se 
Goal. fairly <clean bright] syste cro shctece zene ioe aie ehctene evar 2 6 
Sulphur «5.5 seieratonais vests latekaters senche che oeehaPeeoredsta i crorcicpeee Team oe ees a ¥y 
Coal; ‘streaked swith mother coaluine cites. ieee reiriensc eae 2 8 
Floor :vF ire clays dark tic) iis wins here eaciecoy ve ar testator see 
2 24% 
Section 3—1st west off northwest entry, room 35 Thickness 
Ft. in. 
Roofs: Shale wblack> astirciccy accu aces eset ter ate ie 
Goal, topy local: only. eres) seine oe anne Sake he ees teens ete ne BLA 
Coal; clean; bright,;slichtly streakeduin.--.1ccn.aeren me aetern tee il 8% 
Sulphur kpartinew Jor Se ek oe ee ere See ee re Mere ae % 
Goalstreaked with bones s-n corsa ctrcie sneha ees As 4% 
Sulphur sparting s.(ceeeci cs oce ee eeac ala Aer ae re etek ie 
Coal, fairly clean but with some bone.................-.- 2 834 
5 1% 


MINE OF THE MACON COUNTY COAL COMPANY, AT DECATUR! 

Entrance by shaft, 560 feet to the floor of mine. No. 5 coal here has 
a thickness of 4% feet and 5 feet 1 inch, respectively. where measured in ~ 
two places. The coal contains some sulphur in bands or lenses, but this 
impurity is not in large amount. There are some horsebacks. The roof 
is black, fine-grained shale or “slate” containing niggerheads, which in 
places in the mine are numerous and of a large size. One was noted 
which cut out the coal to within one foot of the floor. Above the “slate’’ 
is the cap-rock, a hard limestone 10 to 24 inches thick. This is followed 
by gray shale, 4 to 5 inches thick, overlying which is sandstone. 


1Formerly Manufacturers and Consumers Coal Company. 
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The following sections of coal in this mine are available, 
Sections of No 5 coal in the mine of the Macon County Coal Company 
Section 1—At face, 3d left entry off the 1st east off 1st south 


Thickness 
Ft. in 
Root taets ache shall Gieeictey. cls,.coskeretsvaye e toholavorlons eres cfe-s sia vias wialons a ine 
Coaleclean hard sbright-sblockya sence ecieereeeticie sister oncion 3 a 
Coal bonyeswathelitcle sul p mune .vae cieiyctariehe elehectoisiereters en aD 1 
Coale clean ADE Htie tenet teers vra con fercsiarcils ence siesta Shel. es 4% 
Mother mcOall Sree t-vetenay aac = ietecss) a otbscve ih oeans Sew ellato ok See. 0 Sraseoutere we Va 
Coal, fairly clean ...... Hct Doo TOO CGH DIR n neo aera ae 7 
OOM ME NOT CLA ae News ayratenste ce heci er eie teghuy cues eee See Siotoneio ka tials 
4 8 
Section 2—Iace of the 9th west off 1st south Thickness 
Ft. in. 
OOD emD LACK SN Ale Sataceheinie te.niesty stale icale este on oleae letra pia sole ausieee oe ete 
Coalmclean mp mo hon ard its... crs etacies ects a4 a seem rerons 2 4 
HS ONCMATLGMCOA emer teret sretare eter echoes Nc or aed ath pera labo ateeees ereretnelers wis 1% 
Coalatairlvecleaneand shar dacricen c «leis -ciotescuasioleiete ets slaleveeys 5 8% 
LEMAIUUOS, cout eset al Orde org pL ORR c ON NEE CR CATR Eee RECAP COL Un ec etee as yy 
Coal) fairly’ clean eases. os Ra Maa antl avin esate. Wats Oke Mma eeNe orale ae - 7 
MOL bere COal ESOL etait) sie csticls oie ae Lensvalels io wile esol ats tekoreie lol's) he oe Wy 
WO Al AIET Ys estas cornete etesc si ainebe nici w oooh welerelel S etolorleiaieeels eral es of 10% 
NO. 6 COAL, 4 8 


MINE NOTES 
No. 6 coal has been mined at only one mine in this county. Con- 
ditions in the mine are shown in the following notes. 


ABANDONED MINE OF THE BLUE MOUND COAL COMPANY, AT BLUE MOUND 
Entrance by shaft, 472 feet to floor. The coal averages 5 feet, varying 
between 314 feet and 6% feet. 
A section measured in the mine is as follows: 
Section of No. 6 coal at Blue Mound, face of 1st entry off mai west 


Thickness 
Ft. nN. 

Coalgenerrnrp near aes Fo 88 SAS A Sole eay Or GA eee S cee AE eee OS 2 6 
Sita ARE? Goingio ota Gao Smee Rome abn Smo MTOCUId oon DIO Ma Dito t nye uw 
OC Oa ee eI arses Sis SPRdNEM: cicuc. « oye) Slete siaetasone Maemo auseataranats ae 5 
STELSTNUR! ty 58h Gg Bad Poe ReaD EN ares em irs rien eO ke a Wy 
COOPE Sa7 (85 Su. chGD. BO od ORES De ERCIDD Une CeIn Cres OPO on ar hor mace 1 6 
SULFUR heh ceotc.ecere ie lc mocroalatorsio's mile is tazar a oe enanate Onans etenetetaone 5a % 
Le OA eee Te eae eat ee As oh hase Race bs bis TANS eel hes abt N Ta fo hon eitonstor aye is 7% 
Sr Tem yy marae eber enol chet aes vas slteseta ci st ehues count otevede ove! ontiala aici leer aliay obatiors te 1 
(OLORY | ~ sah ened car cic hichalles C-cRGante RRC OE OIC nCiE RAL CAD ARS oBo ECACC ae 9 
EM OOT SPU HAT CRCIA ses reerics cis sa cots) aie wiesateyo ela s/s) steel eralleuay alert are ele- sere £% ns 

6 0 


The roof in this mine is shale or limestone. The shale varies up to 
3% feet and the limestone is known to be as thick as 17 feet. 


MASON COUNTY 


INTRODUCTION 


Coal has never been mined in Mason County and so far as is 
known, only one drill hole, the one located at Mason City, has pene- 
trated the Pennsylvanian rocks. 


SurFIcIAL DeEposits 


The coal-bearing rocks are deeply covered by glacial drift which 
in the hole at Mason City has a thickness of 204 feet. Its thickness in 
other places in the county is not known. Leverett says: “The county 
occupies a low basin-like expansion of the Illinois valley, heavily 
covered with sand, except where the old river channels have left a 
surface deposit of muck.”? 


COAL-BEARING Rocks 


Except for information afforded by the drilling at Mason City, 
and for a general knowledge of conditions in surrounding counties, 
nothing is known concerning the coal which possibly underlies Mason 
County. In the drill hole a coal 34 inches thick was struck at a 
depth of 290 to 293 feet. This thickness of the coal suggests correla- 
tion with No. 2 rather than with one of the higher coals. Further 
evidence in support of this correlation is that No. 5 coal at Lincoln 
lies at about the same depth and latitude as the coal at Mason City, 
whereas by reason of the regional eastward dip, No. 5 coal should be 
considerably higher at Mason City than at Lincoln; in fact, high enough 
to bring it above erosion level beneath the drift. 

It is probable, therefore, though by no means established, that if 
Mason City is underlain by coal, it is No. 2 rather than one of the 
higher beds, except in the eastern part of the county, where locally 
the drift may be thin and one of the higher coals, possibly No. 5, may 
be present in small areas. 


1Leverett, Frank, The Illinois Glacial Lobe: U. S. Geological Survey, Mon 
38, p. 688, 1899. 
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MENARD COUNTY 
PRODUCTION AND MINES 


Production in tons, year ending June 30, 1920........... 145,868 
Avetarerannual production, LOIG-1920.. ise.) ss cscs 2» 179,861 
SUG COMIC USGL ALOZ0 sae Sacks cee avele bin eden ee oaks be ieta's 10,639,327 


One shipping mine and eight wagon mines reported production 
in Menard County during the fiscal year 1920. ‘The total production 
was a little less than .2 per cent of the State’s entire output, and the 
county ranked thirty-first in order of production. ‘Table 6 gives data 
concerning the shipping mine. 


COAL-BEARING Rocks 


The southern part of Menard County, including the town of 
Tallula and others, is included in the area of the Tallula-Springfield 
quadrangles.’ The north line of these quadrangles passes within less 
than one mile of Petersburg. ‘The mining operations of the county 
accordingly lie mostly within the boundaries of these quadrangles, 
and the description of the coal-bearing strata on those areas given 
in the U. S. Geological Survey report, is adequate for the county. 

The strata underlying Menard County are a continuation north- 
ward of those underlying the west half of Sangamon County. The 
description of these strata presented in the discussion of the coal-bear- 
ing rocks of that county will apply approximately to the strata under- 
lying Menard County. . 

The rocks immediately underlying the drift are included between 
No. 5 coal which is thought to outcrop near the west line of the county, 
and the Lonsdale limestone. Accordingly No. 5 coal probably underlies 
the entire county, and so far as is known is everywhere of workable 
thickness. No. 6 and No. 7 coals are present east of their lines of out- 
crop, which run parallel to that of No. 5, between Tallula and the county 
line to the west. ‘These coals are thin and of no commercial value. 
No. 2 coal is probably present but it may be too thin to be profitably 
worked in competition with No. 5. ‘The interval between these coals and 
the character of the intervening strata have been discussed in the de- 
scription of the coal-bearing rocks of Sangamon County. ‘The reader 
| 4s also referred for further detail concerning the geology of the region 

to the Tallula-Springfield Folio, cited above. 

Only six records of drilling or shafts are available in the county, 
and none exceeds a depth of 165 feet. The only one of these that 
has sufficient detail to make it of value to this report is reproduced 
herewith. 


1Shaw, E. W., and Savage, T. E., Tallula-Springfield Folio: U. 8. Geologi- 
cal Survey Geologic Folio 188, 1913. 49 
1 
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Record of shaft of the Loyd coal mine in the NW. % sec. 28, T. 17 N., 


R. 7 W. 
Record given from memory by H. C. Bradt 
Description of Strata Thickness Depth 
Ft. mM. Ft. in. 
Quaternary stystem— 
Pleistocene and Recent— : 
Clay, suiiace ist es tee eer og 20 20 
Pennsylvanian system— 
McLeansboro— 
Limeston e:.2) 225520 = eee ae ee if 27 
Shale, blue 15 42 
Rock, blue 5 47 
ShaleMb live See fs as tal dee Ree a 5 52 
Rocke tb lies eens lakes as ee eee 5 57 
Carbondale— 
Coal(NONG?) eee teen 1 2 58 . 2 
Fire clay 4 62 2 
Flint rock (limestone)..................-..---- 4 66 2B 
Sandstone: sit eee ee 11 77 2 
Shale, blue and red...... 15 nee 92 2 
Cap rock (limestone?). 6 92 8 
Slates sie lene 1 2 93 10 
Goall\(NGRS ea: ee ee ee eee 10 99 8 


Mine Nores 


Observation has been made in four mines in Menard County. 


ABANDONED MINE OF THE MIDDLETOWN COAL CO., AT MIDDLETOWN 


Entrance: 
Thickness of the coal: 


Shaft; 210 feet to No. 5 coal. 
Varies from 5 feet 8 inches to 6 feet 2 inches. 


The average thickness is 6 feet. 
Section of the coal: 


Section of No. 5 coal in the mine of the Middletown Coal Company, 


at Middletown 


\ 


2d west entry off 8d south main entry, about 1,375 feet from shaft 


Thickness 
Ft. in. 
2 1 
A Vy 
1 9% 
Oe ¥% 
1 8 
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Character of the coal: The top coal in the foregoing section is very 
black and brittle, and has a bright lustre. The rest is not so bright and 
is softer. Most of the pyrite is found in the middle portion in irregular 
lenses. Mother coal is less common in the upper coal than in the lower 
part of the bed. The bed is cut by the usual horsebacks. 

Character of the roof and floor: The roof is black fissile shale 11% 
to 6 feet thick, with a limestone cap-rock 4 inches to 3 feet thick. The 
floor is clay above limestone. 


ABANDONED MINE OF THE SOUTH MOUNTAIN COAL CO., AT PETERSBURG 
Entrance: Slope, 80 feet to the top of No. 5 coal. 

Thickness of the coal: Varies from 5% to 7 feet, averaging 6 feet. 
Section of the coal: 


Section of No. 5 coal in the South Mountain Coal Company’s mine, 
at Petersburg 
ist entry off the 7th east entry about 2,600 feet from slope 


Thickness 
Ft. mM. 
IR OOtsstens Nall Omura ctrmmcarereeseyaicen oes. gre’n eda Soci Stele overs aia wine s/o ie ch 
(OLOF  oky gaia, Sea netee ee Creo Sees Ca HE NST NES eee A Rae er PENS ONT in 1 4 
vicite meray ante crersear ston cys ators latacs ae oars lacantiiete Oran, Seemlars renal Se oe % 
OREO UE: cael ca os RCSB CHO Rie DPR EOE ROR ROR eT cc ted rr reen tr 11 
IME OUMCPRICOD Wr pereiiatrin| consis tienore coremeiee eit is iste cease ele sranes baste aio. e gel 1 
(GOES) Ma-aiicant pen ate asa Siey och ca AU CHER ASO Ee TOIL REE Te IRON Re cie  CaE ae 7 
LE iaraneh "eg eh SeStey er oLeIOhe Bath o ERI REO Oa On Ie ERNE DE oe ee ¥ 
Call meer c tee rere Cres ROT IL aoe awe ehe Tol ee evans Soe late ar's 818, 0%) odie aise 1 6 
ER Vatel Ge eatemeyeee erie peretewes whale cet eitcuse Sis, SAS ooh orien lle (ahd so arol enemas es cians Bh % 
(QOyE eG OIRE p SRO aE Once Rene Sea RA ea oN ro err eI iL 6% 
5 11% 


Character of the coal and roof: The coal is reported to be cut by 
clay veins. The roof is shale, probably black, 144 to 6 feet thick, with a 
cap rock of limestone 21% feet or less in thickness usually present. 


UNION FUEL COMPANY’S NO. 4 MINE, AT ATHENS 


Entrance: Shaft; 203 feet to the top of No. 5 coal. 
Thickness of coal: Varies from 5 to 6 feet; averages 5 feet & inches. 
Sections of the coal: 


Sections of No. 5 coal in the No. 4 mine of the Union Fuel Company, 


at Athens 

Section 1—Room 1 off 11th north off main west entry, 6,500 feet from shaft 
} Thickness 

‘ ; 1G: in. 

NO Laem Dl ACK Re Slater tay tat ats rats, Says eiroceliai eve ite casitneyerave. sien she ete iets Fe = 
Coalbabrichtun secncirtc se caerec pails ois ations cause sieierearceseeee ate oD, ul 

LE Nip Us) meey cad RACHERC San EURO OSG ERE are It ere ICA CRE es Vy, 
Coal, bright, ..2 pavohascndanolkss sound Deeoogeageas HonbE 3 3 
LOOLS Mame WiC aVaenn ect tenets Sel cuenee tere papeae stale) eacts ans sere. w oneretiners 00 
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Section 2—19th south off main west; entry face, 5,800 feet from shaft 


Thickness 
Ft. im. 
Roof:: :Black= “slater” \, cttarcie scree ore acters tolete ceaetialcl ster afletea revel a st 
Coalip bright) 734 i-2tih cio aeede nisi nave ferret eeetepeeene atnaleh lebelite coakeistehs BO 4 
Mother: coal, cine acerca yatents cian stu ayekert acs haters rear aieri dr ueRse keerotrs a VY 
Goal,” bright scat. cae Ga ams ie ofocuelepennereckee tester Retr nto we ac 6 
Mother coal .-csca tosses eh te eee eae RO ne Oe ea ame eee ae yy 
Goal, ‘bright: <. (oc reterenccieasiniesetevearcl ca sageseesuenoneriietone siete eho aene ns untae 4 11 
Floors) Fire iclayicnis so sito cwab ear mer eirt iat: sein iets 
5 934, 
Section 5—Entry face on the main east stub; 1,500 feet, from shaft 
Thickness 
Ft. in. 
Coal, bright esc Rcrcacsion crianrdatnin oo eltrean ne wen takeing retina 3 8 
Pyrite: streaks co iiisoriiverd attics so asc wl ach hers eta teeta eheeete een Rene teats a 4, 
Goal ,< Dri hy eiiecaie orale as ciever spotoealel aseies so elcs aap ene tobe Tene nolal ele tateatia te 1 5 
5 1% 


Character of the coal: The coal lies in a single bed without partings. 
The middle of the bed contains a few pyrite lenses running parallel to 
the bedding, and the bottom 4 inches of the coal is bony in many places. 
There are no persistent impurities, however. “Horsebacks” occur with 
the usual frequency. The accompanying figures 11 and 12 are reproduced 
from sketches made of two kinds of clay veins, in one of which the. frac- 
ture is about vertical and there has been no offset of the bed, and in the 
other an inclined fracture is accompanied by offset. Figure 11 shows 
also how the clay in the floor bulges up toward the “horseback” but does 
not enter it, the vein material being apparently entirely different from 
the underclay. In figure 12 it will be noted that the fracture does not 
extend up into the cap rock. 


The coal is broken also by what seems to be true faults which cross 
all the strata associated with the coal. In this case the limestone rests 
upon the coal; the difference in the character of the fractures may be 
due to this fact. 


The clay veins vary in width, but their maximum is about 2 feet: 
The filling consists of clay with small fragments of coal scattered through 
it. These fragments are sharp, unshattered, and have the same appear- 
ance as the coal in the bed. In one case where the floor has apparently 
been pushed up about 18 inches, no displacement was noted in the roof 
of the coal, although the fracture extended into the cap-rock, with a width 
of 1 to 1% feet across, slightly less than its width in the coal. 


Character of the roof: The immediate roof is usually black “slate,” 
which varies from 6 inches to 6 feet in thickness, but averages 2 feet. 
In places it is less hard and sheety and becomes less like a “slate.’’ This 
more massive shale is most everywhere wet and eventually falls to the 
cap rock. The cap rock is usually strong enough to stand where these 
falls occur. 
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The cap rock is a very carbonaceous limestone about 5 feet in thick- 
ness. Ordinarily it forms a good roof. In a few places the limestone 
is in contact with the coal. This contact, however, is not sharp on account 
of the common occurrence of coal stringers in the lower 2 inches of the rock. 

The cap rock locally also cuts down through the “slate” as a “roll” 
under which the coal is ordinarily somewhat crushed. Overlying the cap 
rock is a gray “soapstone” or shale. In places the cap rock is represented 
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Fic, 11.—Sketch of a nearly vertical clay vein (“horseback’’) in the Union 
Fuel Company’s No. 4 mine at Athens. The fracture is 
not accompanied by an offset. 
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only by a band of boulders, the gray shale resting directly upon the black 
“slate,” except for these nodules. 

Character of the floor: The underclay is reported to have a thick- 
ness of 14 feet. The upper 7 feet is said to be rather soft and to contain 
many nodules or “boulders.” The upper 18 inches is said to heave some- 
what. 

ABANDONED MINE OF THE TALLULA COAL COMPANY, AT TALLULA 


Entrance: Shaft; 179 feet to No. 5 coal. 

Thickness of coal: Varies from 5 feet 8 inches to 7 feet 6 inches; 
averages 6 feet. 

Section of the coal: 
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Fic. 12.—Sketch of an inclined clay vein (“horseback”) in the Union Fuel 
Company’s No. 4 mine at Athens. The bed is offset. 


Section of No. 5 coal, Tallula Coal Company, at Tallula. 


Thickness 
It. im 

Roof: Black ‘shalet syensocranh witeeics oncedhe etre I ete 
Cc) ree NCR oe itehe nt Daan ey Ae MT Sleds, sii cou ote 1 3 
PY LIGED cei hiva Soa tinehs a 373.350 byt ATONE Ee eee eT % 
C0) Aa eee eee ene Seen erie o cori Hineen chance Hameo e Sitar 2 6 
BY TIES ES Scouts tlain sted Se CREE Ae OEE EEE i 
Coady ptiapataces Sin 2 itis es on RR Seo OREN OCT ENE te ene 6 
A SAA TUR: MPT TNA, 5c CREO Mi Sete Heya. 7) CNERS OPN A RMI oR TEM ene i Sites ¥% 
Goals Sida ter ete sia tera vagere Meccan tenccal toh Pinte nie CRC aC ee Pee 1 8 
Hloor: Pire.clay® “sciceie ot ce re ae eC Ee 

6 yy 


Character of the coal, roof, and floor: The coal bed is crossed by 
numerous clay veins. It has the usual black “slate” roof 14 inches to 6 feet 
thick, with a limestone cap rock 8 inches to 3 feet thick. 


PEORIA COUNTY 


Production in tons, year ending June 30, 1920............. 1,244,013 
Average annual production 1916 to 1920................ 1,327,926 
Meta proauctions (65! to 1920 oy cece sh cv kau wlace vv vs suit 91,807,000 


Peoria County ranked 14 in production in 1920; the output in 
that fiscal year (1919-1920) was 1.7 per cent of the total output of 
the State. During 1920 there were 2 shipping mines operating in this 
county and 51 local or wagon mines. ‘The local mines produced 183,- 
689 tons of coal. Most of the mines operated in No. 5 coal, but there 
was some coal mined from No. 6 coal, and plans have been made 
to resume operations in No. 2 coal in the Wantling (Blue Fly) mine 
at Pottstown. 

COAL-BEARING Rocks 


The geology of the portion of this county in which mining opera- 
tions are most active has been described in detail after careful field 
examination by Dr. J. A. Udden.t| Much of the geological informa- 
tion included in the following paragraph is drawn from his publication. 

The thickness of the coal-bearing strata is about 520 feet, of which 
the lower 300 feet is known only from drilling or mine shafts. ‘The 
exposed 220 feet extends downward 20 feet below the chief productive 
coal bed. ‘he most reliable and detailed information concerning the 
lower unexposed portion of the section is based upon the records of 
two shafts. One of these, located at Pottstown, passes through No. 2 
coal at a depth of 106 feet, -has a depth of 240 feet, and reaches a bed 
believed to be equivalent to the Ellisville or Rock Island coal. The 
workings in No. 2 coal in this mine have been reopened. ‘The other 
shaft, at Orchard about 4 miles south of Bartonville, extended down 
to a coal bed believed to be No. 2, and equivalent to the upper bed 
in the Pottstown shaft. ‘The section of strata in these two shafts 
follows: 


1Udden, J. A., Geology and mineral resources of the Peoria quadrangle, 
Illinois: U.S. Geological Survey Bull, 506, 1912, 
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Section of rocks penetrated by the shaft of the Blue Fly mine at Pottstown, 
west side of the SW. %4 sec. 36, Kickapoo Township, Peoria County 


Description of Strata Thickness Depth 
Quaternary system— FY. m. Ft. in. 
Pleistocene and Recent— 
Airy riim33 eee) Sa eee ere es 10 Pi: 10 
Sand, dry.... 6 Ee 16 
Gravel Sie eee eee ee ee 3 19 
Hardpanis. = 2 le eee 2 7a 
Pennsylvanian system— 
Carbondale formation— 
Soapstone,,whitess=.= ee 10 a 31 eas 
Iron; band=.s22— — 2 31 2 
Soapstone... 8 ees 39 2 
Tron band__.... ee 3 39 5 
Shale, black 20 ae 59 5 
Ioneband sie. ess eee eee ees ae 3 59 8 
Soapstone, white... 20 wh 79 8 
Tron@ bande 229 ree = sone a eee ay. 2 79 10 
Shales whites. se Se ee ae 4 ee 83 10 
Tron band AY 4 84 2 
Shales whiter, 2s: Saar eee ; 3 ad 87 2 
Tron“bandiz.. cee eae eo Ree is 2 87 4 
Shale, dark.. 6 93 4 
Cap sock=22. 2 eas eee es 2 95 4 
Slates blackinsee ke te aioe ue 2 8 98 
Shale; white = 4f-  eee ae y) aes 107 cae 
Coali(No.22) See ee 2 8 109 8 
Pottsville formation— 
Fine clans tae ee 4 113 8 
Hand stomercc ys race meee an eae 17 130 8 
Soapstone........... 6 ae 136 8 
Sandstone;swihites: ome pees 56 6 193 2 
Clod# black es= Se seer 3 6 196 8 
1 6 198 Da 
2 4 200 6 
Daa S tomes carr kee ese eee 4 6 205 Bee 
Rock, hard 3 6 208 Ae 
Clod} dark.) 4 See eee 8 ae 216 6) 
Sandstonewhard a. saee ee 7 6 224 
Slate, black 3 227 
Shallow. 227) Son bee oe ee 2 229 
Rock white®os. oa Seon ee | 3 a 232 pol 
Coal 1 4 233 4 
Glodhblack}2.No. 12 ot pee reer | 3 6 236 10 
Coal i 3 239 10 
Binevclay: no ae a eee Ree 1 240 10 
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Section of the Orchard shaft, about 4 miles south of Bartonville 


Description of Strata Thickness Depth 
Fi. in. Ee in. 
Quaternary system— 

Pleistocene and Recent— 
Surfacent awe ee ae one 3 3 
SWhirevel ays sear eee ees 2 Be 5 sg 
Hardpan........ 1 8 6 8 
Loam, black 3 6 10 2 

Pennsylvanian system— 

Carbondale— 
Shale; black. cess ce Peas Sa ae 9 10 11 
Soapstone, soft 2 ae 12 11 
Shaletsandiu. eeeteecnseee cree if 6 20 5 
Thimiestonen feo ee Cees aed 2) 22 5 
Sandstone 17 39 5 
Soapstone 4 Me 43 5 
Tronbahd aceaterce eee eee nae 8 44 1 
Soapstone.............: 18 62 1 
Sandstone, blue... 4 66 1 
Soapstonese ks eeen ae ee 36 102 1 
Slate, gray, and iron band mixed..... SONG) at 118 1 
Slate black 222.2 sae ee eee 4 8 122 9 
Hardpan: nee eee ee 1 8 124 5 
Slate: black at mene eeenee see eee See 10 125 3 
Soapstone: sc st st. Meee eee ne 12 axe 137 3 
(Goal (NG 32) seen eens 2 6 139 9 

Pottsville— 
Hike Clays. ee ee eS eee es 1 10 141 tk 


POTTSVILLE FORMATION 


The succession of the Pottsville formation in Peoria County is not 


very definitely known. 


graphically in the accompanying figure (Fig. 13). 


Several of the better records are reproduced 


Study of the available drill records, several of which are included 
in figure 13, indicates that the base of the Pennsylvanian system is 
commonly at an elevation of about 140 feet above sea level in the 
Although this figure is a generalization, it is 


vicinity of Peoria. 


thought to be accurate within about 25 feet. 


In the northwest part 


of the county near Princeville, the base of the “Coal Measures” is 


probably more than 300 feet above sea level, and along the Fulton 


County line near Farmington, between 270 and 300 feet. 


10p. 


cit., p. 24, 
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Pennsylvanian surface accordingly probably slopes about 10 feet to the 
mile. ‘There is some evidence that the surface of the Mississippian 
strata upon which the “Coal Measures” rest is uneven, aside from the 
general slope just mentioned, and therefore the Mississippian may be 
reached at depths which vary somewhat from what would be expected. 
However, if the character of.the drilling chips is carefully noted when 
wells or tests are being put down, there should ordinarily be no dif- 
ficulty in determining the base of the “Coal Measures,” as at that 
horizon the drill passes from a succession of shales, sandy shales, and 
sandstones into massive limestone. 

The strata in the lower 100 feet of the Pottsville are apparently 

mostly shale, with interbedded sandstone reported in two wells. Drill 
cuttings from the Glen Oak Park well, taken about 20 feet above the 
base of the “Coal Measures,” contained coal, according to Udden. 
Coal was reported in the Carter well in East Peoria at about the same 
level but was either not recorded or not present in other wells in the 
region. In the interval from about 100 feet above the base of the 
formation (at an altitude of 220 to 240 feet) up to No. 2 coal (at 
various altitudes between 330 and 380 feet) there seem to be several 
coal beds. The meager information at hand is sufficient for correla- 
tion of the coals found in the different holes. It is not even safe to 
assume that the coal found in several holes at an altitude of 220 to 240 
feet is a continuous bed, as Pottsville coals in Illinois are characteris- 
tically lenticular, having been deposited in what apparently were local 
basins that probably did nof synchronize. 

Coal at an altitude of 226 feet and at a depth of 236 feet has been 
mined at Pottstown. ‘The coal in this mine lies in two benches, the 
lower one according to Udden,? varying from 2 feet 2 inches to 3 feet, 
and the upper measuring 1 foot 3 inches. The two benches are sepa- 
rated by nearly 3 feet of shale, and the average thickness of the coal 
and included shale is 6 feet. Udden states that this coal bed has been 
recognized in no less than six of the artesian borings in the vicinity 
of Peoria and Pekin, but as was stated in the previous paragraph, the 
correlation of these lower coals upon the basis of water-well records, 
in several cases of doubtful accuracy, is not possible; especially is this 
evident when several diamond-drill holes the records of which have 
become available since the field work on the Peoria quadrangle was 
completed, show several thin coals in the section below No. 2 coal. 

~ Yet it is not at all improbable that this lower coal may be fairly con- 


1U. S. Geological Survey Bull. 506, p. 35, 
2Op. cit., ‘p. 25. 
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tinuous, at least in the southern part of the county, for it is reported 
in a drilling at Elmwood at the west edge of the county. 

The strata in the upper part of the Pottsville above the lower coal, 
which Udden* suggests is the No. 1 coal, are variable. In the Potts- 
town shaft they are largely sandstones with a 28-inch coal bed about 
40 feet above the No. 1 coal. ‘Two records in Limestone Township 
report several black shales and thin coals in the succession, as well 
as a large amount of sandstone and sandy shales. These records both 
report coal between 1 and 2 feet thick about 30 feet below the top 
of the formation, or No. 2 coal. The record of the drilling at Elm- 


Fic. 14.—Photograph of a block of the roof shale of No. 5 coal in Peoria 
County, showing laminated structure. \ 


wood shows almost continuous shale. The interval between coals No. 
2 and No. 1 seems to vary from about 100 to 140 feet. It is not prob- 
able that any of the intervening coals are of workable thickness. - 


CARBONDALE FORMATION 


The Carbondale formation includes all the coal beds worked in the 
county, and is economically the most important part of the “Coal 
Measures” section, not only in this county but in the State as a whole. 
With the exception of the small mine at Pottstown which has recently 
reopened an old development in No. 2 coal the commercial operations 


1Op; (cit p. 81. 
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in the county are all in No. 5 coal. No. 6 coal has a little development 
by wagon mines at various places in the county. 
NO. 2 COAL 

No. 2 coal lying at the base of the formation has the usual char- 
acteristics of that bed in the northern part of the State. It is about 
30 inches thick and is overlain by the gray “‘soapstone” and black fissile 
shale which is the very characteristic roof of this coal in the typical 
La Salle region. The coal contains the bright sulphur balls also com- 
mon to this bed. Besides its similarity in appearance and occurrence 
as a basis of correlation with No. 2 coal, there is a similarity in the 
flora in the shale above this coal and in that above the coal at La Salle, 


which Dr. David White’ regards as suggestive of correlation. 


STRATA BETWEEN NO. 2 AND NO. 5 COALS 

The interval between No. 2 and No. 5 coals varies from 110 to 140 
feet, and except for the uppermost 25 feet, is known only from records 
of test holes, wells, and shafts. The section seems to be largely shale 
with some bands of ironstone or hard limestone probably containing 
considerable pyrite or iron carbonate, and with layers of sandstone. 
A few records show streaks of coal interbedded with the shale. The 
massive sandstone found in the upper part of the series between coals 
No. 2 and No. 5 in Fulton County does not seem to be generally pres- 
ent at least in eastern Peoria County. 

NO. 5 COAL 

No. 5 coal is a single bed without partings or bands and varies 
from about 4 feet to 4 feet 8 inches in thickness. "The bed is cut by 
numerous clay “veins” which also penetrate the strata above the coal 
for an undetermined distance. When narrow and not filled with clay 
gouge, the vertical fractures are commonly cemented by a pyritic vein 
material. The coal contains several varieties of “sulphur” or pyrite, 
such as sulphur balls, lenses of gray and brown sulphur, sulphur spars 
or vein filling noted in the preceding sentence, and “blackjack” or py- 
ritized mother coal. Of these forms probably the gray to brown 
lenses of laminated pyrite which occur in special abundance near the 
horsebacks constitute the most characteristic variety. The coal dis- 
plays no physical characteristics in itself that serve to distinguish it 


' from other coals in the State. It has the usual banded appearance of 


Illinois coals due to interlamination of dull and bright coal. 
Distribution of No. 5 coal—As No. 5 coal lies above the level 


‘of the present drainage lines in a considerable part of the county, it is 


consequently absent within the Illinois valley and for some distance 


10p. cit., p. 26. 
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up the larger tributary valleys. Above Kramm, the coal outcrops along 
the sides of Kickapoo Creek and is mined by drift mines. 

The distribution of the coal is further limited by pre-glacial drain- 
age lines which apparently correspond in general with those of the 
present, though the earlier valleys are wider and deeper than those 
now existing. A map of the pre-glacial surface for the whole of the 
county is not possible with the information now available, but Plate 
VI reproduced here from Doctor Udden’s report? shows the pre-glacial 
surface for the Peoria quadrangle. ‘The following description of the 
bed-rock surface in the Peoria region is also reprinted from the same 
report. 


Erosion in pre-glacial time had produced a land surface which dif- 
fered considerably from the present topography. Since that time the land 
has been rebuilt by glaciation, the general effect of which has been to 
reduce the relief. The old land surface has undergone some changes by 
post-glacial agencies, but these are small. The present surface of bed 
rock is known mainly from wells and other excavations that have pene- 
trated the drift. These data are not very numerous, but an attempt has 
keen made to present the general features of the rock surface in the 
quadrangle by contour lines on a separate map (Pl. VI). Where data 
are wanting, the probable course of these contours is indicated by inter- 
rupted lines. 

In the area west of Kickapoo Creek and Illinois River, the old rock 
surface closely parallels that of the land today. In Limestone Township 
it reaches an elevation of 675 feet in secs. 5 and 6. From here it descends 
southward to an average height of 550 feet in the uplands of Hollis Town- 
ship. The two Lamarsh creeks and Kickapoo Creek above Pottstown 
occupy valleys which were eroded before the deposition of the drift. Below 
Pottstown the last-named stream evidently has been lately crowded up on 
the east slope of the old upland to the west, and from Horseshoe Bottom 
to Bartonville it has cut a new and comparatively narrow valley on 
this slope. 

Under Peoria, and also under the upland for a distance of 3 miles 
north from the city, and on the east side of the river north of Farm Creek, 
the rock surface has an average altitude of about 400 feet above sea level. 
This is 200 feet lower than the same surface in Limestone and Hollis 
townships. It rises, however, north from Pottstown, so as to bring the 
“Coal Measures’’ again into view in some of the creeks immediately north 
of the north boundary of the quadrangle. South from Farm Creek, on 
the east side of Illinois River, bed rock rises and reaches its highest alti- 
tude of 600 feet above the sea in sec. 7, Groveland Township. Under the 
upland to the south it gradually sinks to an average height, as far as 
known, of about 525 feet in the south part of Elm Grove Township. Two 
wells on the lowland south of Pekin reached altitudes of 480 and 420 feet 
above sea level without entering bed rock. In and near the present valley 


10p. cit. p. 51. 


PEORIA COUNTY 163 


of the river the surface of bed rock is lower than in other localities, as 
shown by an altitude of 855 feet above sea level at the Colean factory 
well, 845 feet near Iowa Junction, and 340 feet in the Pekin water- 
works wells. 


It is not improbable that beyond the boundary of the Peoria 
quadrangle similar irregularities in the pre-glacial surface also exist 
and it is quite possible that in places lines of pre-glacial or inter-glacial 
drainage might have developed in positions not now occupied by 
streams. Such is the case in the eastern part of Fulton County and 
it is not improbable that some of these drainage lines extend into 
western Peoria County. 

A third limitation upon the distribution of this coal is an intra- 
formational sandstone which apparently occupies channels cut through 
the coal some time after the No. 5 coal was deposited but prior to the 
deposition of No. 6 coal. In other words it is believed that after the 
accumulation the peat and overlying muds which later became No. 5 
coal and its roof shales, land streams came into existence and cut chan- 
nels into and in many places through the muds and peat; and that 
eventually the channels were filled with sand, which later became sand- 
stone. The channel deposits apparently have a fairly definite align- 
ment similar to an ordinary stream channel and probably have the usual 
branches or tributaries, and gradient. Along such channel lines, the 
coal is now absent, the bed terminating laterally against a massive sand- 
stone, the sandstone in places presenting a nearly vertical wall, and 
in other places appearing first in the roof and gradually pinching the 
coal out toward the bottom. 

In parts of Peoria County it has been possible to outline the posi- 
tion of the channel deposits (fig. 22), but for most of the area in- 
formation on which to base a map is insufficient. As this sandstone 
is younger than No. 5 coal, further discussion is reserved for the fol- 
lowing section on the strata between No. 5 and No. 6 coals. 

Tt may well be emphasized here, however, that in exploring new 
properties in Peoria County the determination of the position and 
depth of the lines of pre-glacial drainage and the location of channel 
sandstones which may cut through the No. 5 coal become matters of 
great importance. It. is not safe to open any property in the county 
without learning the facts in regard to these two uncertain elements. 
Carelessness in this regard may result in the operator suddenly find- 
ing himself without adequate roof and even without coal. 

STRATA BETWEEN NO. 5 AND NO. 6 COALS 

Over No. 5 coal is a black fissile shale (“‘miners’ slate”) similar 

to that of Fulton County. In the course of Doctor Udden’s more de- 
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tailed description,’ he mentions the whitish streaks found in this shale 
as shown in figure 14, and describes small calcareous nodules and the 
larger “‘niggerheads” which characterize this bed. Above the roof 
shale is a layer of limy shale which merges into the limestone cap- 
rock above. When the clay and limestone above is soft, it is generally 
known as clod and is very fossiliferous.? At the top of the clod in 
many places is a bed of sulphur (marcasite) 2 to 6 inches thick, the 
lower surface of which is very irregular due to protuberances 1 to 3 
inches in height and width, called by the miners, “cat” or “cat claw.” 
Where the marcasite is more calcareous and clayey, it is called the 
“Gron band.” 

Above the clod is a shale which in most places measure 4 to 8 
feet but which reaches a thickness of 20 feet locally, due to its uneven 
upper surface. This is overlain by a sandstone averaging 55 feet in 
thickness, the lower surface of which conforms with the irregularities 
of the uneven surface of the shale, as described above. It is this sand- 
stone that in places continues down through the horizon of No. 5 coal, 
forming what have been alluded to above as the channel sandstones ; 
and it is described by Udden as the most conspicuous unit in the ex- 
posed section of the “Coal Measures” in this region. It is present 
almost continuously in the west bluffs of Kickapoo Creek from Bar- 
tonville to Pottstown and in the bluffs of the same stream south of 
Edwards. It appears along almost every stream which drains the up- 
land on the west side of Illinois River and Kickapoo Creek and also 
in some creeks near East Peoria in Tazewell County. 

The sandstone just described changes somewhat abruptly into 
shale and fire clay above.* There is generally 3 to 4 feet of dark or 
gray, slightly sandy shale above the sandstone, which is overlain by 
2 to 3 feet of fire clay of greenish-gray color. The fire clay immedi- 
ately underlies No. 6 coal. 

By way of summary, a section of the outcropping strata from 
No. 5 coal to some distance above No. 6 coal is given below. : 


10p cit.. pp 29-306 
2O De Cit. Dusted: 
2Ops cit; py 32: = 
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Section of the rocks in the west bluff of Kickapoo Creek, near the Schmidt 
mine near the south line of sec. 13, Limestone Township 


Description of Strata Thickness _ Depth 
Fi. in. Ft. in. 
WD rit eetetoerek ee te ay 40 am 40 
Sandstone, thin bedded?...............-..-- 10 a 50 =e 
halen place peeeee ents re Bat 6 50 Qa. 
Coal, impure, if 51 1 
weathered... 

(Caer es HIN Ont Ons cenee ots Se 1 8 52 9 
Clay, red... 3 53 ee 
Goaleee we 2 1 1 54 1 
LASS) (0) 2 ie aren eS 1 6 55 7 
Sandstone, thin bedded and fine- 

grained, almost shaly__.............. 19 ae 74 7 
Sandstone, moderately coarse, homo- 

ENO UISa es seen Sone et 2 ate 76 7 
Sandstone, thin bedded, soft, fine 

grained, with thin clay seams.... 13 rs 89 i 
Sandstone, thick bedded.................... 23 eS 112 7 
Shaled(nearimine) sere eke. S 9 af 121 Uf 
Shaler(Cslate)ck ores ee 1 a 122 7 
Coals(Now) zee ee So ee 4 + 126 11 


Discussion of the channel sandstones.—The correct interpretation 
of the sandstone “faults” in No. 5 coal in Peoria County is a matter 
of some moment to the operators in the southern part of the area, 
because the accepted interpretation will have considerable control over 
the exploration methods. ‘They are believed by the author to be chan- 
nel sandstones, but the older alternative view of Doctor Udden, pre- 
sented in his report on the Peoria quadrangle and outlined below, 
must be taken into consideration. 

The manner in which the sandstone cuts out the coal has been 
described very briefly in the preceding section of No. 5 coal, and ad- 
ditional facts about the phenomenon are to be gathered from the 
accompanying illustrations (figs. 15-20) and the following notes on 
variations in coal thickness on fractures adjacent to the “faults”: 

In two of the mines along the east side of the channel sandstone or 


. “fault” in Hollis Township (T. 7 N., R. 7 E.), the coal shows unusual 


variations in thickness, the bed increasing rather than diminishing in 
thickness, as compared with the average thickness, Sketches and figures 
from the mine of the Leitner (formerly German) Coal Company, indi- 
‘eating that in places in this mine the coal thickens to 10 feet, apparently 
due to duplication or overthrusting of the bed produced by lateral pressure. 
A similar thickening of the coal has been observed in Brewster and Evans 
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(Walben) mine in the short distance north of the Leitner mine. In the 
Walben mine no evidence of overthrusting was observed but the coal in- 
creased in thickness gradually from a general average of 4 feet 6 inches 
to 5 feet J inches at the edge of the “fault.” 


In these same mines evidence of disturbance is also seen in the folding, 
fracturing and shattering which affects the coal, as illustrated in ‘figures 
15 to 20. In some instances the coal is so brecciated and broken that it 
may be easily worked with pick and shovel. 


After describing in accurate details the fractures, disturbances, 


Fig. 16.—Photograph of the roof and southwest wall of main entry of the 
Leitner Coal Company’s mine in the SE. % sec. 2, T. 7 N., R. 7. E. 


Looking southeast. (See fig. 15, d.) A projecting flange of the coal is seen 
in the center rising in the roof over the timbers. Several of the shear- 
ing joints show indistinct horizontal striae or flutings. 


Reproduced from Bull. 506 by permission of the U. S. Geological Survey. 
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and thickening of the coal at the contact of the coal and the channel 
sandstone, as summarized above, Udden* assigns the phenomena to 
glacial fracturing: 


“The author believes that the fractures are disturbances in the upper 
part of the soft bed rock, caused by the pressure and motion of a con- 
tinental ice sheet in Pleistocene time; that they are planes marking the 
outlines of immense blocks of the uppermost rock strata, tens, or possibly 
hundreds of acres in extent, which have been dislodged from their original 
position, displaced, fractured, rotated horizontally and in places vertically, 
and partly ground into the till. He regards the region as having been a 
locus of incipient glacial abrasion. Instead of thoroughly triturating the 
grist, the glacial mill here merely blocked it out of the old land on which 
it spent its force.” 


Fic. 17.—Photograph of the left (southwest) wall of the mine entry shown 
in Figure 16. ° } 


Looking southwest. (See fig. 15, f.) A fracture runs diagonally across the 
_center of the field separating the sandstone on the left from the coal on 
the right. Near the sandstone the coal is shattered and mixed with 
fragments of shale and sandstone. 


Reproduced from Bull. 506, by permission of the U. S. Geological Survey. 


1Udden, J. A., Geology and mineral resources of the Peoria quadrangle: 
U. S. Geological Survey Bull. 506, p. 77, 
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In support of Udden’s theory, it is true that along the lines of 
the pre-glacial valleys, especially where cut into deeply by. the present 
streams, there is abundant evidence of local dislocation by what may 
be called ice push. And it is also true that such localities in some 
instances happen to be in areas corresponding to or contiguous to the 
area occupied by the channel sandstone in the Tamarsh Creek basin. 
However, in the author’s opinion, to assign the absence of the coal and 
other phenomena observed at the sandstone “faults,” to glacial dislo- 
cation seems to call for an unusual and almost improbable exhibition 
of glacial activity. 


Fic. 18.—Another view of the mine wall shown in Figure 17. (See fig. 15, 
g.) An S-shaped sheated fracture is indicated by the letters a, b, c. 
Somewhat irregular indistinct horizontal flutings appear to the right 
of a line joining a and b. 

Reproduced from Bull. 506, by permission of the U. 8S. Geological Survey. 
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The author’s interpretation of the sandstone “faults” is indicated 
by the use of the term “channel sandstone” and is outlined here in 
historical form: 

After the accumulation of the peat and overlying muds now 
represented by No. 5 coal and its roof shales, land streams came into 
existence and cut channels into the muds and peat, thereby removing 
both mud and peat along their courses (fig. 21A). Eventually a layer 
of sand at least a score of feet thick and in many places much thicker 


Fic. 19.—View of the right (northeast) wall of the same mine entry as 
Shown in figures 15, 16, 17, and 18. i 

Looking northeast. (See fig. 15, k, opposite g.) The fractured face of the 
coal appears above and to the left of the receding entry in the lower 
right-hand corner of the view. Horizontal flutings appear on the face 
of the coal at a. An S-shaped belt of fissured coal and shale separates 
the coal from the sandstone on the left, and other fissures, roughly 
parallel to this belt, appear indistinctly at b. 

Reproduced from Bull. 506, by permission of the U. S. Geological Survey. 
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was spread widely over the region, thickest of course along the posi- 
tions of the channels and thinner over the intervening areas (fig. 21B). 
Subsequently the sand was covered over by the muds and silts upon 
which the peat for No. 6 coal was still later deposited. With the burial 
of the peat and overlying muds and sands under an increasing load 
of still younger sediments, the peat changed gradually into coal and 
the muds and sands into shales and sandstones. In such a process of 
consolidation, the muds and shales shrink comparatively little, but the 
peat is reduced to some such fraction as one-fifth of its original thick- 
ness. ‘The consequent differential shrinkage between the strata away 
from the channel lines resulted in the setting up of pressures and 
strains which were relieved in such a way that the fracturing, coai 


Fic. 20.—Another view of the mine wall shown in Figure 16. (See fig. 15, 
opposite h,) Bed a is dark shale with some streaks of coal, somewhat 
shattered, possibly the same as b; 6 is the roof shale of No. 5 coal; ¢ 
is No. 5 coal; d is sandstone. 

| Reproduced from Bull. 506, by permission of the U. S. Geological Survey. 
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thickening, and attendant phenomena exhibited at the “faults,” were 
developed. Figure 21C is an attempt to present diagrammatically the 
author’s idea of the way in which the forces probably acted in effecting 
the readjustments made necessary by the differential shrinkage. 

The economic ‘bearing of the correct interpretation of the phe- 
nomena rests upon the importance of determining the nature of the 
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“fault.” If this is a purely glacial phenomenon related to ice shove, 
as proposed by Udden, then the delineation of areas where such a 
phenomenon is to be found becomes very difficult. But if on the other 
hand the disturbance can be traced to the existence of a channel sand- 
stone, it becomes a matter of reasonable possibility to locate the posi- 
tion and trend of such a déposit. Without examining the “channel 
sandstone” interpretation at length, two points may well be mentioned 
here in its support, the first very briefly, but the second in somewhat 
more detail and with a map because of its weight and its practical 
application to the “fault” problem. 


1. The pressures and strains developed by differential settling of 
the magnitude assumed, would seem to be entirely adequate to the 
production of the features now observed at the “faults.” 


2. Asa result of the past ten years’ investigation, drilling, and 
mine operations, engineers and operators have analyzed the “faults” 
as masses of sandstone penetrating below the horizon of the coal and 
have blocked out their extent over an area sufficient to indicate that 
they have the general alignment of stream channels. 


The position of the channel sandstones over the whole of the 
Peoria region is not very definitely known. Many of the mines south 
of Peoria and those in ‘Tazewell County near East Peoria have felt 
out the edge of the “‘faults’’ so that some idea of the position of one 
of the sandstones is available. South of Peoria the Leitner Coal Com- 
pany’s mine, and the Walben mine, M. E. Case Coal Company have 
worked up to the edge of the sandstone. The Wolschlag mine is re- 
ported to lie immediately to the east of the “fault.” Numerous drill 
holes. to test the coal have penetrated the sandstone in the area lying 
between the east branch of Lamarsh Creek and the Illinois. Additional 
drilling has been recently completed west of the east branch of La- 
marsh Creek. ‘I‘he area of coal affected by the sandstone seems to 
be confined to a strip of territory lying along the east side of the 
valley of the east branch of Lamarsh Creek and extending south of 
Lamarsh Creek along the bluff of the Illinois as far as Mapleton. A 
similar area where the sandstone cuts out the coal is reported in the 
vicinity of Wesley in ‘T'azewell County. 


The accompanying map (fig. 22) shows the status of information 
coticerning the position of the channel sandstone south of Peoria and 
in Hollis and Limestone townships as worked out largely by Mr. W. 
C, Evans of Peoria by drilling and observation in mines. 


fy 


* yar 


<< 


Bartonville; 


Branch 


IN 


Ws 


No. 


5 coal. 
Not deep enough. 
eroded 


> Approximate lo- . 


cation. 
Outcrop of No. 5_ 


ed. 
No. 5 coal partly 


No. 5 coal erod- 


Drillhole to 


® 
10) 


C0 Org 


oo 


Lamarsh 


7 


or fractured. 
Channel sand- 
stone area, 


coal. 
Shipping mine. 


Abandoned ship- — 
No. 5 coal absent 


28 


33 


a7: 


RO Nema cee ene 


Fig. 22.—Map showing the position of the channel sandstone south of Peoria. 
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With the meager reports that are in existence concerning the 
succession of strata in the part of Peoria County outside of the Peoria 
quadrangle it is impossible to say that there are no other areas of chan- 
nel sandstone in the county, penetrating’ the horizon of No. 5 coal. 
None of the mines located at Hanna, Glassford, or Kramms reports 
such “faults” in the area under operation. However, exploration of 
undeveloped coal land should be guided by the possibility of such an 
irregularity being present. 


NO. 6 COAL 


No. 6 coal lies in two benches, separated by a layer of clay known 
as the “blue band.” Part of Udden’s description? of this coal is cited 
herewith: 


“The lower bench varies from 1 foot 3 inches to 1 foot 8 inches thick. 
The ‘clay band’ as the ‘blue band’ is also called by the miners, is uniform 
and persistent, being absent in a few places, and is 2 to 8 inches thick. 
The upper bench of the coal is in many places partly destroyed. * * * 
Where intact, it measures 2 feet 1 inch to 2 feet 6 inches thick. In ad- 
dition to this there is in places about 6 inches of bony coal, which was 
probably only locally deposited. * * * In places the lower part of the coal 
has two interrupted bands of marcasite, one about 5 inches from the bot- 
tom and the other 9 inches higher up. These measure one-fourth to one- 
half inch thick.” 


Field investigations, drilling, and some mining of this bed dem- 
onstrate that No. 6 coal is more uncertain in its distribution than 
No. 5. The seam varies greatly in thickness and in places seems to 
be entirely missing. The cause of its irregular distribution seems to 
be erosion subsequent to deposition rather than failure of deposition. 
In the case of No. 5 coal, the removal of the peat and absence of the 
coal was along rather well-defined lines of what were apparently the 
courses of stream channels. But the removal of No. 6 coal was seem- 
ingly along less definitely organized lines suggesting that possibly the 
irregularities in the coal are actually inheritances of irregularities in 
the original bog in the low parts of which there may have been open- 
water ponds and sluggish streams, these channels and ponds being 
_ ultimately filled with silt and sand. These conditions of deposition 

‘seem to have persisted over the entire area in which No. 6 coal was 
deposited in the State. The coal seems to have been more commonly 
affected by the irregularities in this region than in some parts of the 
State, but the general nature of the irregularities seems to be every- 
where the same. 


10p. cit., p. 33. 
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MC LEANSBORO FORMATION 
STRATA BETWEEN NO. 6 AND NO. 7 COALS. 

In Peoria County the strata composing the McLeansboro forma- 
tion include all the rocks between the drift and No. 6 coal. No. 7 coal, 
one of the widespread coal beds of the State, which in the Danville 
and Longwall districts is of workable thickness, occurs 25 to 30 feet 
above the base of the formation, but in this district is nowhere of com- 
mercial thickness. 

The strata overlying No. 6 coal vary considerably. The normal 
succession, occurring where the entire section is present, consists of a 
gray shale, in places dark gray, 18 inches to 2 feet thick, overlain by 
limestone averaging a little more than 2 feet and in sixteen measure- 
ments, according to Udden, ranging from 3 inches to 4 feet. In many 
places the shale above the coal is replaced by a variable sandy deposit 
known among the miners as “white top.” Udden expresses the opinion 
that this deposit is of much later age than the strata it replaces or 
between which it is inclosed and suggests that it originated as cave 
wash in solution cavities located in the under part of the limestone 
cap-rock, erosion in which also affected the upper part of the coal bed.* 
The present writer, on the other hand, is of the opinion that the sandy 
shale composing the “white top” represents deposits in depressions in 
the original peat bog. It is believed that the lack of well-defined bed- 
ding in these deposits and the presence of slickensided surfaces and 
partings and the conchoidal fracture of the material which Udden cites 
as evidence of the “cave” origin, were produced as a result of the 
“kneading” to which the deposits were subjected because of the differ- 
ential shrinkage of areas of the peat of considerably different thickness. 
The shrinkage of a bed of peat to coal now about 4 feet thick would 
be in some proportion ranging between 32 to 1 and 3 to 1, 5 to 1 being 
apparently the approximate average proportion that holds for Illinois 
coals. It is clear that if the coal in places is 4 feet thick and in other 
places because of the presence of a lenticular body of shale embedded 
in its upper part only half as thick or less, movement must have taken 
place to adjust the strains that resulted from differential shrinkage of 
the thick and thin peat. As a result of the readjustments that must 
take place in the lens of sandy shale or “white top” this material will 
be “kneaded” and fractured and will tend to lose much if not all of its 
originally laminated structure. The material will accordingly furnish 
a very treacherous roof because of lack of coherence. Not uncom- 
monly the strains are carried downward into the coal, fracturing and 
displacing it, especially along the edge of the “white top” masses. 


10Op. cit., pp. 84-85. 
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The cap-rock of No. 6 coal is fairly continuous, apparently even 
more continuous than the coal itself. The rock is an impure argil- 
laceous limestone, the lime content of which does not appear to com- 
prise much more than half the rock. It does not have the appearance 
of a rock that would develop large cavities by the action of ground 
water. Udden' describes the rock as follows: 

“Clay seams separate it into four or five beds of unequal thickness. 
In places the middle beds weather into blocks a foot and a half thick. The 
thin top layer is in places separated from the other beds by a seam of 
clay measuring several inches. 

“The rock is light gray in color, In places it exhibits an indistinct 
nodular or concretionary structure, the nodules measuring one-half to one 
inch in diameter, but this is not general. With the aid of a lens nearly 
one-third of the mass of the upper beds is seen to consist of organic frag- 
ments, representing mostly brachiopods, crinoids, and Fusulinas. These 
lie embedded in an apparently structureless calcareous matrix. Many of 
the shell fragments are appreciably rounded. Fragments of Fusulina 
can be found in every piece of rock. Another constant characteristic is the 
presence, especially in the upper beds, of black nodular lumps impregnated 
with bituminous material. They are sharply delineated from the matrix 
and exhibit a rough exterior surface. In many places they contain frag- 
ments of shells and appear to conform to the structure of the limestone 
itself. In size they vary from a mere speck to masses 2 inches in diameter. 
Generally they are three-fourths of an inch in diameter and slightly flat- 
tened. In the upper beds there are in places rounded pieces of calamarian 
stems, which are also black from impregnating bituminous material. and 
exhibit a coarse cellular tissue.” 

In Illinois the fossil Fusulina (now known as Girtyina) mentioned 
in the foregoing quotation is apparently restricted in its occurrence to 
the limestone cap-rock of No. 6 coal and to a limestone supposed to 
occur several hundred feet above No. 6 coal and found only in the 
eastern part of the State. ‘The fossil has somewhat the appearance of 
a short thick oat grain. Because it is almost invariably present in 
every piece of the rock down to the size of a walnut and is rather 
readily found, it serves as an accurate and practical method of identi- 
fying this limestone and the coal a short distance beneath it. 


Above the limestone is light-gray or greenish shale or “soapstone” 
above which is a massive sandstone, but which ranges in thickness 
from 10 to 25 feet but averages about 20 feet. Between the sandstone 
and the fire clay of No. 7 coal is generally clay shale 1 to 8 feet thick. 
In some places this is dark greenish gray, and in others dark red or 
brown. This red clay Udden regards as an infallible guiding stratum 
for the coal beds. of this region. Where present, it lies from 8 to 16 


1Op, cit. p. 384. 
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feet under coal bed No. 7 and no other red clay is exposed in the Penn- 
sylvanian system in the Peoria region. It is noteworthy that a bed of 
variegated shales is also reported to be present in District VII* within 
50 feet above No. 6 coal. Asa rule in that area they lie a short dis- 
tance above No. 7 coal. 

NO. 7 COAL 

No. 7 coal is generally present in the county except where it has 
been removed by erosion. It maintains a very uniform thickness of 
about 18 inches, which is insufficient to make the coal of commercial 
value, at least for many years. 

Udden states that the coal is especially characterized by lenses of 
mineral charcoal commonly found near the top of the bed. In places 
the charcoal is impregnated with pyrite and appears as “‘sulphur cakes” 
or “blackjack.” 

STRATA ABOVE NO. 7 COAL 


The roof of No. 7 coal consists of a few inches of gray soft shale 
resting upon the coal and above this, black shale in varying thickness 
from 6 inches to 2 feet. In some places the black shale rests directly 
upon the coal. Above the black shale there are in most places a few 
feet of slightly siliceous and micaceous shale. ‘The overlying sandstone 
rests upon an uneven surface of sufficient relief to entirely eliminate 
the upper shale in many places so that it rests upon the underlying 
black shale and even upon the gray clay below. ‘The sandstone varies 
in texture from sandy shale to sandstone. Generally the lower beds 
are coarser. Udden states? that about a mile west of Bartonville this 
sandstone is nearly 40 feet thick. 

At the top of these sandy beds is about 6y5 § feet of dark shale, 
part of which is thought by Udden to represent an old soil. ‘This is 
followed by a 20-foot limestone ledge, known as the Lonsdale limestone 
from its exposure at the old Lonsdale quarries. “The lower 5 feet of 
this rock consists of a firmly cemented largely organic limestone, in 
beds varying in thickness from 6 inches to 114 feet.”’ In places part of 
the rock consists “of a calcareous mud-lump breccia, in which regular 
lumps of a dark compact structureless carbonate of lime are embedded 
in a less pure, greenish-gray matrix. In this matrix fragments of 
fossils also occur.” Above these firm beds there are 15 feet of a 
slightly argillaceous and more flaggy rock, in which concretionary 
structure can nearly always be detected.® 

Above the limestone is a 15-foot sandstone which has only a 


iKay, F. H., Coal Resources of District VII: Illinois Coal Mining Investi- 

gations Bull. i, p. 24, 1915. , 
2U. S. Geol. Survey Bull. 506, p. 38. 
8Op. cit., p. 40. 
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limited distribution as has also the overlying dark shale, which is the 
uppermost Pennsylvanian stratum in the Peoria quadrangle. The gen- 
eral dip of the rocks toward the southeast makes it probable that the 
youngest “Coal Measures” rocks will be found in the southeast part of 
the county. 

Deposits ABOVE THE COAL-BEARING Rocks 

The material overlying the Pennsylvanian strata consists either of 
alluvium or glacial drift, that is unconsolidated stony clay, and sand 
and gravel. Because the bed-rock surface was a land surface before 
glaciation, except for a relatively thin covering of soil and of alluvium 
along streams, it was affected by the ordinary processes of stream 
action which produced the usual organized lines of drainage with 
divides separating them. The glacial drift left by the continental ice 
sheet tended to cover up the inequalities in the surface overridden by 
the ice, and to produce a new surface with a relief originating in the 
unequal distribution and thickness of the drift. The drift has a bear- 
ing on mining operations because it conceals the form of the underlying 
rock surface and the character of the outcropping rocks, and renders 
the distribution a single stratum, such as a coal bed, difficult to deter- 
mine without drilling. 

The alluvium is confined to the valleys. The river which occupied 
the valley of the Illinois before glacial time flowed at a much lower 
level and at a position slightly different from that of the present river. 
The map of the pre-glacial surface (Pl. VI) shows the position of the 
pre-glacial valley and the altitude of the channel. It will be noted that 
the deepest part of this valley had an altitude of about 350 feet above 
sea level. As No. 2 coal lies at an altitude of about 300 feet in the 
vicinity of Orchard Mines and Pekin, it follows that this coal is prob- 
ably very lightly covered with drift if not removed within the pre- 
glacial Illinois valley in the southern part of the county. What is 
possibly this coal is reported to outcrop below the valley fill beneath 
the bed of the river about opposite Kingston Mines.* 

The wide area of deep filling at Peoria and up Kickapoo Creek 
cand a similar area of thick drift across the Illinois in Fondulac Town- 
ship, ‘Tazewell County, and the general slopes of the old pre-glacial 
upland surface in Kickapoo, Limestone, and Hollis townships and in 
Groveland Township, Tazewell County, suggest to Udden? the pos- 
sibility that the old upland was continuous across the valley at the 
position of present narrows between Bartonville and Hollis. This 

1Cooley, Lyman &., The Illinois River; physical relations and removal of 
J Ren Toate dams: Sanitary District of Chicago, Chart opposite page 42, 
2U. S. Geol. Survey Bull. 506, p. 52. 
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upland in that case would represent a divide between a stream crossing 
the course of the present Illinois in a northwest-southeast direction at 
about the position of Peoria and Kickapoo Creek and another stream 
farther south. Udden, however, presents another hypothesis to account 
for the narrows. “If the Illinois River valley antedates. the glacial 
epoch, its narrow course between Iowa Junction and Pekin may be due 
to the comparatively more resistant sandstone above coal bed No. 5 
which prevented as rapid recession of the bluffs on both sides of the 
valley as has taken place elsewhere.” 

The character and position of the pre-glacial valleys in Peoria 
County that may exist outside of the area of the Peoria quadrangle 
have not been reported. 

Outcrops along the west bluff of the Illinois are nearly continuous 
southward from Kickapoo Creek, and’ northward from Senachwine 
Creek at Chillicothe. Between Peoria and Chillicothe, however, the 
bluffs are composed of glacial till, representing remnants of the filling 
in the pre-glacial Illinois valley. 


Tue Minas_e Coal, or PEor1A CouNTY 


Udden states that no less than seven coal beds occur in the Penn- 
sylvanian rocks of the Peoria region, of which only three are exposed. 
Of these seven, but four have commercial value, and of these four only 
three have been operated during the last calendar year. The beds of 
workable thickness are No. 1, No. 2, No. 5, No. 6, and No. 7. Of these 
only No. 5 is worked extensively on a commercial scale. One com> 
mercial mine has reopened workings in No. 2 coal, and several wagon 
mines operating No. 6 and No. 7 coal. The general character of these 
coals has been described in the section devoted to’ the geological suc- 
cession in Peoria County. It remains to consider the coals from an 
economic viewpoint and to review the factors that affect its commercial 
value. ‘These are distribution, thickness, chemical character of the coal, 
nature of impurities and irregularities, and character of roof and floor. 
The coals will be described in an order the reverse of that just used in 
discussion of the strata of the Pennsylvanian system. Z 


No. 7 COAL 


No. 7 coal is not of workable thickness in the central and southern 
part of the county. Udden' states that the coal averages 1 foot 5 inches 
in the Peoria quadrangle, and that the uniformity of its thickness is 
remarkable in that area. Worthen? states in regard to this coal that: 

1Udden, J. A., Geology and mineral resources of the Peoria quadrangle: 


U. S. Geological Survey Bull. 506, p.36, 1912. 
2Worthen, A. H., Geological Survey of Illinois, Vol. 5, p. 249, 1873. 
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“In the northern portion of the county, No. 7 is the principal coal 
outcropping above the valleys of the streams, and the lower seams can 
only be reached by shafts, or by an inclined tunnel carried down to their 
level. This seam ranges from two and a half to three feet in thickness 
in this part of the county, and its outcrop may be found on most of the 
small streams. It is very regular in its development, and affords a coal 
of fair quality where it is mined beyond the influence of atmospheric 
agencies.” 

The thickening of No. 7 coal northward in the northern part of 
the county and thence toward the Longwall District parallels a thinning 
of No. 6 coal in the same direction. In the northern district No. 6 
coal is apparently absent, whereas No. 7 has a thickness of between 
4 and 5 feet. In northeastern Peoria County north of Chillicothe, No. 
7 coal has been worked at a number of wagon mines. In this vicinity 
the coal is about three feet thick. The Survey has little definite in- 
formation in regard to the area underlain by No. 7 coal of workable 
thickness, or of the general mining conditions. 


MINE NOTES, NO. 7 COAL 


The following notes taken in Crew Brothers’ mine north of Chilli- 
cothe in 1909 are given in lieu of more adequate data. 


CREW BROTHERS’ LOCAL MINE, NEAR CHILLICOTHE 


Entrance: Drift; No. 7 coal. 
Thickness of coal: Varies from 2 feet to 3% feet; averages 3 feet. 
Section of the coal: 


Section of No. 7 coal in Crew Brothers’ mine, near Chillicothe 
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.-©*' Character of the coal: The seam is fairly uniform throughout. The 
bottom coal, below the mother coal, and‘ the coal just above the mother 
‘coal are somewhat harder than the other benches. The trace of pyrite in 
the mother coal is persistent throughout the mine. It was called the “blue 
band,” but is not to be confused with ie well-known “blue band” so 
characteristic of No. 6 coal. 
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Character of the roof and floor: The roof is a black shale or “slate” 
which is in places replaced by “soapstone.” There was no limestone present 
as a cap-rock. The floor is fire clay. 


No. 6 COAL 


As No. 6 coal lies at an altitude of about 550 feet in the Peoria 
region, it is consequently above the level of the Illinois and of Kickapoo 
Creek for a considerable distance above the mouth of the Kickapoo. 
In western Peoria County at Elmwood No. 6 coal is below stream level 
and has an altitude of about 575 to 600 feet. It has about the same 
altitude at Princeville. It is apparent that most of the county is under- 
lain by this coal, that it is generally under sufficient cover and with 
roof undisturbed, so as to be accessible for drift mining in many places, 
especially along Kickapoo Creek. 


The coal possesses certain characteristics which stand in the way 
of its general exploitation. It is more irregular in its development than 
any of the other coals and principally for this reason it is generally 
neglected. Worthen states in regard to this coal that “When fully 
developed it is quite as thick as No. 5, but the miner who commences 
drifting into this coal on a promising-outcrop from four to five feet in 
thickness, will frequently, in a distance of a hundred yards or less, 
find the coal gradually thinning out to one-half its original thickness.’” 
Apparently the coal is more persistently developed in workable thick- 
ness in the northwestern part of the county than in the southern or 
eastern part. Along the Illinois valley northward from Chillicothe it 
seems to be thinner than No. 7 and has not been much worked. 


Roof conditions also present difficulties in the working of the coal 
that are not easily overcome. ‘The regular normal roof is shale, com- 
monly gray, but in places nearly black, 6 inches to possibly 3 feet thick, 
above which is a persistent cap-rock, averaging about 2 feet thick in 
the Peoria quadrangle but ranging from 3 inches to 4 feet. It is pos- 
sibly considerably thicker in some places in the northern part of the 
county. Notes taken about ten years ago in a mine located near Brim- 
field state that 25 to 30 feet of limestone are present in that locality. 
Under normal roof condition no serious difficulties are encountered. | 
The roof shale, which is commonly a foot or less in thickness, usually 
falls soon after the coal is extracted, leaving a good hard limestone 
roof. ‘The expense of removing the shale is considerable, of course, 
but the cost of its removal can be fairly well estimated, so that it can be 
anticipated before a project is started. The usual roof, however, is in 
many places replaced by “white top,” the nature and possible cause 


1Worthen, A. H., Geological Survey of Illinois, Vol. 5, pp. 249-250. 1878, 
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of which were discussed on an earlier page. It is sufficient to restate 
here that this material appears to be the sand and sandy mud filling of 
depressions existing in the original peat swamp, later covered along 
with the rest of the area, by the limestone cap-rock. Adjustments that 
were necessary because of the differential shrinkage during the change 
of the peat and sands to coal and rock destroyed the original structure 
of the sandy lens, “kneading” and crushing them until they now lack 
coherence and are very difficult to hold. Moreover, the adjustments 
commonly produced fractures in the coal and weakened the overlying 
limestone. The total result is a roof condition generally above thin 
coal that is extremely undesirable, as it is dangerous and costly to 
provide for. No system of distribution of the “white top” has been 
discovered. It is usually present to some extent in any body of coal 
large enough to be worked, and mines have been worked until the poor 
roof conditions exist in half or more of the workings. Profitable min- 
ing is impossible, however, under these conditions. 


It is apparent that commercial exploitation of No. 6 coal in this 
region is not to be considered while No. 5 coal is present in large blocks 
suitable for mining. It is possible that some system more suitable for 
operating the No. 6 coal than the room-and-pillar method can be em- 
ployed, designed to meet the uncertainties that exist, and it is possible 
also that careful investigation of white top in the region may reveal 
some system of distribution the discovery of which will assist in devis- 
ing a suitable method for the extraction of the good coal. At present 
no block of this coal should be considered for development without 
intensive drilling to determine the roof conditions and the thickness of 
the coal. 


No. 6 coal is characteristically divided into beds or benches wher- 
ever it occurs in the State. Partings and seams of clay, mother coal, 
or pyrite are generally present and in this county apparently always 
present to subdivide the bed into benches. Udden describes the bed as 
subdivided into only two benches by the clay seam or “blue band,” a 
seam of clay or shale ¥% to 3 inches thick, found 12 to 14 inches from 
the bottom and 33 to 46 inches from the top of the coal. Where the 
_.white top is present more or less of the upper bench is absent, so that 
the thickness of this bench varies considerably. As a general thing it 
is believed that the bottom bench is undisturbed. Observations in 
various local mines indicate that bedded impurities other than the clay 
or blue band are very persistent at least locally. A rather continuous 
band of “sulphur” of clay lies in the lower bench generally in the upper 
half. It is not always possible to identify blue band with certainty 
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where both of these bands are present, as they are commonly quite 
similar. The upper bench, above the blue band, commonly contains 
several thin partings. One, 12 to 18 inches from the top, seems to be 
fairly persistent in the mines in the northern part of the county, others 
are of local distribution, not being persistent even throughout the work- 
ings of a single small mine. The total effect of these various impurities 
is to make the coal as produced rather dirty, although the individual 
benches between the partings are clean coal. The task of mining clean 
coal by carefully separating the dirt from the coal in the mine is rather 
exacting upon the miner and it is doubtful whether it can generally be 
effectively accomplished. Mechanical separation by washing or other 


means would probably produce much cleaner coal than the usual mine- 
run output. 


The occurrence of pyrite (“sulphur') in bands and thin lenses is 
characteristic of No. 6 coal nearly everywhere in the State except in 
the area of low-sulphur coal in southern J]Jinois. This sheet or plate 
pyrite is commonly of either a bright or q gteny dull variety, compact 
and structureless. As its separation fram the coal is comparatively 
easy, this coal is more readily cleaned gf its sulphur than other beds 
in which lenticular laminated gray or brown pyrite is found. The fact 
that the pyrite commonly occurs in the partings makes it all the more 
readily extracted at the face. 


Observations in a few of the local banks indicate that this coal 
like No. 5 is cut by clay veins or horsebacks, ‘They are not so common, 
however, as to be typical of the bed, and do not represent a serious 
impurity in the coal as is commonly the case in No. 5. 


The floor of this coal is fire clay, with no peculiar characteristics 
so far as is known. 


MINE NOTES, NO. 6 GOAL 


The following observations were made in a few mines in the 
county operating No. 6 coal. Some have since been abandoned and 
all were local operations at the time the observations were made. ‘ 


BERRY BROTHERS’ WAGON MINE, NEAR BRIMFIELD 
IN THE SW. %4, NW. 14, SEC. 5, T. 10 N., R. 6 E. 
Entrance: Shaft; depth to No. 6 coal about 35 feet. 


Thickness of coal; Varies from 2 feet to 4 feet 9 inches; averages 
3 feet 3 inches. 


Section of the coal: 
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Section of No. 6 coal, Berry Brothers’ mine, near Brimfield 
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The best coal in the above section is the upper 30 inches. The two 
bands of pyrite noted are persistent throughout the workings. 

Character of the coal: The general succession is indicated by the 
above generalized section. Clay slips or “horsebacks” are common and 
there is considerable “white top” present. The coal dips to the northeast 
about 1 per cent, and one small fault with 2% feet displacement was noted. 

Character of the roof: The normal roof is gray to black shale which 
falls with the coal, with a limestone cap-rock above. The small fossil 
Girtyina was identified in fragments of this rock, which establishes the 
identity of the coal. 

Character of the floor: The floor is described as fire clay. No un- 
usual characteristics were noted. 


TAYLOR AND SONS’ WAGON MINE AT PRINCEVILLE, 
Nw. 4%, Nw. 14, SEC. 24, T. 11 N,, BR. 6 E. 
Entrance: Shaft; depth to No. 6 coal about 75 feet. 


Thickness of coal: Varies from 2 feét to 5 feet 2 inches; averages 
4 feet 8 inches. 


Sections of the coal: 
Section of No. 6 coal in Taylor and Sons’ local mine at Princeville 


Ist room off Ist west entry, 500 feet from shaft Thickness 
Ft. mM. 
IS: UCKORE Go Sees pany Rie ester ee eats Bo Gic Sacer ei eee ee ae 2M 
DRI ATI Lora ete Mora cia eaterh ee Ras pee baa ottum a bin sce a A 
Oem OA melee reny ar arr sta cal mist aemcctanreloMe nutcase Rade end asain ee 6 es 10 
Ba: “AGE Soe WeL BT phe oe, Ca ars Pala Ne een Eicaciane Alok SRacecaee a PI - % 
Sain COA ss yeni une east Se aruvahe ome eae us i RUMI any soe aleo Hl Muse aeTatees S Ae VY, 
Gat Oley tae ccr pro di teyay oy cise aioe eee one Tasarais chews aed oleae yy 
ieee OA) Bem reruns prea cca eyed ae aeysraus stereo vedeneieysceceielciaaeds?® 10 
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Character of the coal: Of the partings noted in the preceding sec- 
tion of the coal, numbers 4, 8, 12, 15 and 17 are persistent. As the section 
indicates, the coal is rather dirty because of the numerous bands of im- 
purity. The coal between the bands, however, is clean, 

Character of the roof: The immediate roof is a black to gray car- 
bonaceous shale spoken of as “ramble.” This is about 6 inches thick 
and above it is the limestone cap-rock, The shale falls with the with- 
drawal of the coal, leaving a firm hard limestone roof. No record is made 
of the presence of “white top” in this mine. 

Character of the floor: An impure coal composed of a mixture of 
mother coal and shale commonly is present in the bottom of the bed to a 
thickness of 6 inches or less. Below this material fire clay is reported 
to be present. 


WAGON MINE, LOCATED BETWEEN GLASFORD AND HANNA, 
sw. % SE. % NE. 4, SEC. 34, T. 8 N., R. 6 B. 
Entrance: Drift; No. 6 coal. 
Thickness of coal: Average 8 feet 10 inches. 
Section of coal: 
Section of coal in local mine, north of Glasford 


Thickness 

Ft. in. 
Limestone with many Girtyind.......sereerrevees 8 feet to 4 
Shale, Pray sic x nals wvecractavertarovachectaileee rie toler tole ts 4 inches to .. 8 
OT. RM MPCEre Ee Ci? Orin Yi SUD Horne Arkcackhun ora clan den Aah 2 a 
Blue: Dandies sah ae oe 1% to 8 inches, average 1 
Coal’ yf sie. Geese eis ainharsta ine Ae Der oN ia ise arena eT pte 3 
Pyrite. lenses’: tic sunere' datneterateiatetenuteteis Reetooccueee aostenstet? up to 3 
Goal cic Fhe lela sine aiotoretagy acaiabunal vralera nat etareenieratendeeieta tera prema e Dnenane 5a: 5 
Olay sbaridisst. cin icy atetionttaterus bean ra riers tonenera nome % inch to .. VW 
GOal yack aia tern sedan aceaveiavativerabeteta ts caeetanetstecachete ere’ Grctvnn nm istat rite erate clic 9% 
Firion Clay: si vists.s acegiilotivnellciea aharatbiavn uals, sceserecatece fecal aa recatare tetera we 
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No. 5 COAT, 


No. 5 coal is the most valuable bed in the county. Its desirability 
rests upon its fairly widespread occurrence, its uniform thickness, the 
satisfactory mining conditions under which much of it can be worked, 
and the absence of impurities that can not be removed by careful min- 
ing. In places, however, conditions exist that render the cost of mining 
prohibitive of profit, or that affect the quality of the coal in such a way 
as to render it unmarketable. ‘These conditions are local, however, 
being far from common enough to condemn the whole body of coal. 

Conditions which affect the distribution of the coal have already 
been described at some length earlier in this bulletin, in the discussion 
of the strata between No, 5 and No. 7 coals. ‘The attention of the 
reader who is especially interested in the irregularities in the distribu- 
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tion of the coal is therefore directed to the discussion on pages 161 
to 163, and 165 to 175. It may be repeated here that uncertain- 
ties with respect to the distribution of the coal that are of significance 
in the development of new properties are of two sorts. One results 
from the lack of definite information with regard to the position and 
depth of lines of pre-glacial drainage, and the other from the undeter- 
mined extent and distribution of certain bodies of sandstone, which 
have been termed channel sandstones, and which lie across the position 
of No. 5 coal. 


Udden states that the average thickness of No. 5 coal is 4 feet 
4 inches for the Peoria quadrangle. This is probably a fairly accurate 
estimate for the entire county, although no figures are available con- 
cerning the thickness of this coal in the northern part where No. 6 
rather than No. 5 coal is being mined at local banks. The coal shows 
a variation in thickness of not over 5 to 6 inches in each area where 
it is worked. In the places where it departs from the usual thickness, 
the bed more commonly tends to be thinner rather than thicker than 
the average. ‘Ihe more common variations in thickness, however, are 
apparent rather than real, being due to small faults accompanied by a 
slight displacement at the position of the clay slips or horsebacks. 
When the plane of movement is inclined, the result is to produce an 
apparent thinning of the bed when measured vertically across the fault 
plane (fig. 23). Such slight displacements at horsebacks are the most 
frequent cause of variations in thickness of the No. 5 coal. 


The irregularities in No.5 coal that are the most continual source 
of difficulty and expense are the horsebacks, both clay slips and 
“sulphur spars.” ‘The number of these differs considerably in different 
parts of the county, some mines encountering them in great numbers, 
whereas other mines find so few that they are of little consequence. 
The mines in Hollis and Limestone townships, except those west of 
Mapleton, seem to be more troubled by the horsebacks than those 
farther west at Glasford, Hanna, and Edwards. 

The Peoria County horsebacks are similar to those described in 
Fulton County and to those that occur elsewhere in this district. At 

least for a.short distance above the coal the coal bed and overlying 
strata have been fractured and in some instances offset along the 
fracture. The planes of fracture are generally nearly vertical and 
rarely if ever inclined more than 45 degrees. Opposite sides of the 
fractures, along which there has been no movement to offset the bed, 
are roughly parallel. ‘The fractures themselves have been filled with 
clay, which apparently has been forced into them, or with vein pyrite 
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where they are very narrow. The upper layers of the coal next to the 
fractures that are clay filled have commonly been forced downward, 
and fragments of roof shale are found in the fissures below the top of 
the coal, indicating that the clay has been forced in from above. ‘This 
relationship possibly does not always hold and possibly is of no great 
significance, for whether the clay originated below or above the coal it 
obviously is forced into the fissures in the coal as an adjustment of 
inequalities in pressure which probably are responsible for the frac- 
turing. 


Fic. 23.—Diagrammatic sketch showing the manner in which faulting along 
a horseback will effect an apparent thinning of the coal bed. 


Where these horsebacks are present, production of clean coal and 
the support of the roof near the fractures are difficult. ‘The first diffi- 
culty is met by discarding all the coal affected by the horseback. ‘The 
clay veins are generally rather heavily impregnated with pyrite which 
also fills many of the smaller cracks in the coal adjacent to the main 
fissure, so that the horseback and some attached coal on either side is 
usually removed in large pieces. ‘The expense of removing the horse-, 
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backs is indicated by the following agreement between the operators 
and miners of the Second Sub-District, dated April 1, 1918: 

“Wighteen—That all horsebacks, rolls, or slips, marking the coal two 
to six inches average width in the center of such horseback, roll, or slip, 
whether coming from top or bottom, shall be $2.80, and 23 cents for each 
additional inch thereafter. 

“When a slip, roll, or horseback continues with the working place more 
than the width of such working place, it shall be paid for at the same rate, 
as long as it continues with the said working place.” 

The coal removed and wasted by this method of handling the 
horsebacks amounts to a very considerable proportion of the coal mined 
in some operations. 

The second difficulty noted above, that of supporting the roof 
near horsebacks, is a very serious one. If the cracks are numerous and 
rather wide, so that the cohesion of the cap-rock is weakened, the strata 
are almost impossible to hold. Horsebacks that run with an entry not 


Cross cut 
1 


Fic. 24.--Sketch showing the cracks cutting the roof along the 6th south- 
east entry of the Leitner Coal Company’s mine. 


o 6th S. Off E. Entry Se eN 


uncommonly cause “falls” their entire length of many feet. Such con- 
ditions of course make the expense of mining very high. ‘here is 
apparently no systematic attempt in any of the mines to remedy the 
conditions. They are met as they arise and the success or failure of 

- a mining enterprise depends largely upon the company’s fortune in 
striking a good or bad piece of coal. Unfortunately drilling does not 
assist much in determining the frequency of the horsebacks. ‘The pros- 
pector for new resources is dependent upon information gained at out- 
crops, in local banks, and in mines adjacent to the property under 
consideration. 

The accompanying sketch (fig. 24) of the cracks cutting the roof 
along one entry of the Leitner Coal Company’s mine will give some 
idea of the frequency of the horsebacks in some mines in the region. 
_ The “sulphur spars” are nearly as expensive and possibly more 
troublesome to handle than the clay veins. ‘The pyrite is true vein 
filling which not only occupies the space opened by the fissure but 
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ramifies the adjacent coal along small cracks and cleavage planes. The 
result is a mass of hard coal commonly extending as much as four 
inches either side of the main vein. This material is exceedingly hard 
to cut and is more objectionable to the miner than the clay veins, al- 
though the latter are larger. 


“Sulphur” or pyrite other than that found in the sulphur spars is 
an impurity of varying importance. In some mines it is very common 
and its removal a matter of considerable difficulty. In other mines it is 
of small consequence. In general the sulphur is more common in those 
mines in which the coal bed is crossed by numerous horsebacks. The 
pyrite is principally of two kinds: the bright brassy variety commonly 
found near the roof or in the upper part of the coal; and the brown 
or gray pyrite lenses. The former is present in about the same amount 
in all the mines irrespective of the number of horsebacks present; the 
latter is distributed in greater abundance near horsebacks, and espe- 
cially near the clay veins. The gray or brown sulphur occurs as 
lenticular masses with indistinct outline and grayish color, and ap- 
parently consists of interlaminated pyrite and carbonaceous material. 
Many of the gray pyrite lenses widen out toward a contiguous clay 
vein, attaining their greatest size at the contact. The lenses are not 
uncommonly 4 inches thick at the thickest part and extend laterally as 
much as 3 or 4 feet. ‘This material is supposed to be rejected by the 
miner, a docking system being in force to encourage the loading of 
clean coal. The laminated pyrite seems to have an origin dependent 
in some manner upon the fissuring and therefore constitutes additional 
difficulty with which the mines having numerous horsebacks must 
contend. In themselves, however, they are not a very serious impurity, 
and do not greatly affect the value of the coal. 


Some of the mines, in addition to the varieties of pyrite already 
described, have a streak or thin lens of pyrite from one-eighth to one 
inch thick and about half an inch above the bottom of the coal. This 
sulphur comes up with the bottom coal and is then broken off, together 
with more or less attached coal. Not uncommonly, likewise, the lens 
or mass of limestone lying between the coal and the “slate” and carry- 
ing many fossils is generally replaced to considerable extent by pyrite 
so that the fossils and texture of the rock are preserved in pyrite rather - 
than limestone. The “niggerheads” in the black “slate” are also pyrit- 
ized, though commonly only in a zone at the surface. In some of the 
mines south of Peoria a discontinuous layer of “brown” pyrite is pres- 
ent about midway in the bed. 

The typical roof of No. 5 coal in this county as elsewhere is a 
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succession of black “slate” about 1 foot thick, above which is about 
12 inches of gray clay or clod, and 8 to 12 inches of cap-rock. The 
thickness of the cap-rock may vary considerably from this figure, but 
as it usually stays up, its general thickness is not accurately deter- 
minable. Except where broken by fissures the roof is very satisfactory. 

Over part of the coal is a massive, substantial sandstone roof. 
This roof is most commonly found near the “faults” or channel de- 
posits that have been described. The coal is not essentially different 
under the sandstone from what it is under the shale. Under each 
variety of cover it has the usual horsebacks and other irregularities, 
the fissures continuing up into the roof whether it be sandstone or shale. 

The floor is a fire clay of the usual character and gives no special 
difficulties. 

MINE NOTES, NO. 5 COAL 

The following observations are presented with the idea that they 

will throw light on conditions in local areas in the field. 


LOGAN COAL COMPANY’S NO. 1 MINE AT HANNA CITY 

Entrance: Shaft; about 236 feet to No. 5 coal. 

Thickness: About 8 feet 4 inches. 

Sections of the coal: 

, Sections of coal bed in Hanna City mine 
Section A B C D 
Laboratory No. 22982 22983 22984 22985 
: Ie Dp Ft. in. Bis 21. 1055 © 10) 
Roof, shale 2% feet..... 


@oalbony: ss cists ass ss «3 sts Ge Br A ac sl ws 6% 
Coal mbright (ics este i= 1 0 3 3 1 0 
“Sulphur” to “mother 
COB Aw Sere crate trees Streak iy Yy* ares Streak 
Coalahards tac cc testes 1 4 2 Boa | Viete a if alg) 
Floor, underclay ....... ae oe ot ae ae ae 
_ Thickness of bed....... 3 4 38 4 3 38 3 4 
Thickness of coalsampled 2 10 3 3% 3 3 7 AKG 


*Not included in sample. - 

Character of the roof and floor: Roof is a hard gray shale about 
2 feet 6 inches thick; the floor is underclay 3 to 5 feet thick. 

Samples were collected at the places where the sections were made 
and analyzed by the U. S. Bureau of Mines,? and the results are reprinted 
as a part of Table 3 of this report. 


CLARK COAL AND COKE COMPANY’S EMPIRE (NO. 2) MINE AT PEORIA 
Entrance: Shaft; depth to No. 5 coal, 180 feet. 


Thickness of coal: Varies from 3 to 4% feet; average 4 feet. 
Sections of the coal: 


1U. S. Bureau of Mines Bull. 123, p. 179. 
2U. S. Bureau of Mines Bull. 123, p. 35. 
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Empire Mine 
Sections of No. 5 coal in the Clark Coal and Coke Company's 
Section 1—First butt entry off 11th east entry Thickness 


; Ft. in. 
Clo) mene an a Ieas eG TRY rc CIA MO AOS rd SCAM ACERS te 1% 
SOOb SCAM is 4 a arn: arasintaidielivceiol caotoncdahererarcrer ss sitiele stan teense Oren ine Rena 40 on 
Coal. ire cpinicig 6 a corns euler outer rere rataehetene te coarse map ethane reece ai 11% 
SOOb SEAT wie. ia ae Foca Pare sey deere he venahamen operated ete le ete mete celia veaerane 1 10 
Or: GM Reena SC oka coms OOORC Cd cate c OIC oe 8% 
4 1% 
Section 2—Face 18th entry off main south entry 
Thickness 
Ft. am. 
Roof: (Black “shales 3. sins ut cu tesne se cememaeietetsreante elste tok enerere. chart 
Goal; clean? fics ki WirSaecriaterccatantre efoucnstcral sie rolevererske wietenNerste riers ie 11 
Mothercoal parting wis stare rm rete eernrere eek are rere is ele yet ie % 
Coal, clean. 9-400 weisipaichs elton ie le pekeiee sel terse eun rei. Ae 3 
Mother: coal ici Satta uae On reas te nae Shar ener is ay % 
Goal, faitly clean. wactuan eerrciemirks aie ce ohcenteloe eisrecctrententens Pat 4 
Floors: Wine? clay acct ircttes retentasterrerersieitress sienercrenMekcest cron ats xc 
3 3 


Impurities: Pyrite in vertical streaks and a few horizontal streaks 
of mother coal. ; 
Section 8—Room 38, 7th south entry off 11th west off straight south 


Thickness 
Ft. im 
Roof: (Black shaler<c\- oni syetere actors © one etane ete ce aeareverarals ae ts 
Goal; fairly clean ~ 20h srererrstevarore atelererateseiel amnion niaiecater ates else 3 5 
Bone: eiehincidaisecnv decease bane talek eat orea aa eRe eye cere ete re 36 
Coals “Clea sh arslerclea state oushere stroker es brates Paste steiane dei Remenet ikea Netto a's 1% 
Bote). -ateatejeis siorscsin sige a uatUseslo bebe lnee tie oy xara nee eae ene ea si 36 
Goal, clean rei cicchwcts aimautetdins naw eotialer eye eeatater ere Cerner a8 5% 
Eloor?) Shell coalvand Wirerclay anaes ecient a ee 
4 i 


Impurities: Bone and mother coal in horizontal streaks; calcite in 
vertical streaks. , 
Section 4—Face, 8d north entry off 1st west off straight south 


Thickness 
Ft. in. 
Roof::..Black) ‘shale? ;iesktateconttac oe cnr ne ere eters “e As 
Goal, clean, bright -.ccsaagere ae calor teeter ct eats 1 1% 
Mother coal, i. ecco crate cient ov remsia advert nese eer a3 Y 
Coal, fairly clean}, slightly streaked: s.sa+cosucenoscuedune 33 11% 
BASLUAN O11 Caer MEOR Ahr A ayn enn adh, Crees an i V 
Coal; fairly’ clean +. <cie Soa eh errr ee 1 % 
Bone, len siactie:s siccsaiw ai sre tis race aig te eee mere tetere RCE oe ss Y% 
Coal, fairly; clean, | faohis ware crcl eerie MOTOR oe eee eer orate te 11 
Bloons UE MPe® CLAY = avs.is: xo cue stafercuenncrye Arner ma aerate 
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Impurities: Calcite in joint cracks; pyrite in vertical streaks; mother 
coal and pyrite in horizontal streaks. 

Character of the coal: The coal is described by the observer who 
measured section No. 1 as tough, hard to break, and uniform in quality 
throughout with no definite line of impurity. Occasional sulphur ° balls 
and the clay slips characteristic of No. 5 are present, but not common. 

Character of the roof: Above the coal is 2 inches of “draw slate’’ 
followed by 1 to 2 feet of dark “slate,” in places containing a limestone 
band or cap-rock up to 18 inches in thickness. Sandstone overlies the 
black shale and where the shale is thin it always falls. Niggerheads 
are common in the roof shale. 


CRESCENT COAL COMPANY’S NO. 1 MINE ABOUT 3 MILES NORTH 
OF BARTONVILLE 


Entrance: Shaft; 195 feet to the top of No. 6 coal. 
Thickness of coal: Average thickness 4 feet 2 inches.' 
Sections of the coal: 


Sections of No. 5 coal in the mine of the Crescent Coal Company 
Section 1—Face of the 5th southeast entry 


Thickness 
: Ft. in. 
ESO Mr MRB ES LACKS ALO ee syrausrcy cyecskece4 sie. cust crsjaets e126 ousnsns sereioveverers As oe 
WOM maT ye CLOATA weRy eels rere, Guvtal ors tetalckenare fal oustalle ict eae wusl’e oust ie 10 
NOONE TACO IE ANG GET Gamets 5 sceracciy o ctaih thet ceenatese oie oxen eb termisteselersrs te Vy 
CORI MO ILE Mh claret suey. ve «fel este lose REO HORROR TOS GO HO ca Lae 3 6 
OOM ED ake ora VuSHAle) sis.siotiteySiekerisiei skye orere seventiele toe, «616 
4 AM, 


Impurities: Coal contains pyrite, mother coal and dirt in horizontal 
_ streaks with calcite in the joint cracks. 


Section 2—Face off room 22, off 6th north entry 


Thickness 
Ft. mM. 
ROO er LACKS ell Cra a RNA cients rat hoite tor s(olete,s siniele lei/eranesennva revel ols ae ae 
Goaltetarml vn cloamin’ ceey eaten se aan <leyehne ie cee eenysrclane suas tbe, oon 1 10% 
bey nrbeeny Luli Ome teemrareae cer et nekc array akon sen evel in cut tal eee atagebae vatets a \% 
Coal; fairly clean ....... SE eM ee tet be Niche Sees Reentee arte eT ts 1 2 
NLOTHOVECOSL RON Gumi aisrrae i Del ten a Scie anetene caskay wor ocarmnlh us <p sa % 
CO AI CIIS VmEeMaeRN Net Ate cies it as, suekahel Gor aastce. Giaie Sie ce muaiejatnls. la ate 1 
HOON mm D Ar kmerna ye shale Amy tcre cisvarate( imetoiee face .ewope relat 
4 1 


1iThirty-sixth Annual Coal Report of Illinois: Department of Mines and 
Minerals, 1917, p. 84. 
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Section 3—Face of 10th south, off west entry 


Thickness 
Ft. im. 
Roots) = Blacks shale ig .tec setenv eth ene rese eevee reneteren ere ra erotels Tore kes Bie 
Goals < Clesinictars, savesarsistzcoketain ste ioneliotereeaenm i cnetolonetteieltiovemerenetcnerrseyale16)" ‘iis 10% 
Mother xcoallcctccwonsreieruste eevee tense eters lel seeRehed rer revoir rttoy Toi Be ¥% 
Coal; cdixty, dull Spaeiencteicrtmtencte tet ter soterniet tiny eer evar: 1 2 
Mother Coal fatacesccetae cree cere seletere ye sen sit areie a tetare da eaicaste Se % 
Coal dirty, Gullo cinerea aiaiepncee Meiais olcrouerereserncueteiel Rerlerewe 3 2 
Mother’ (coals cujtieterte cout es toreGnaslety cteciedo relies rumtiesesanaratetieen $2 % 
Coal fairly clea! ee s<trcciernten ier setcres eh ores reere cee tenet veto eile te 2 1 
Ploorm  Darkwerayy Shall om apes intact eee aeelereeneeee te ieiepeherr ier oh ote 
4 2 


Impurities: Pyrite, mother coal and dirt in horizontal streaks; pyrite 
in vertical streaks. 


COLLIER CO-OPERATIVE COAL COMPANY’S NO. 1 MINE, AT BARTONVILLE 


Entrance: Slope; 110 feet to floor of mine. 
Thickness of coal: Varies from 4 to 4% feet; averages 4 feet 3 
inches. 
Sections of the coal: 
Sections of No. 5 coal in mine of Collier Co-operative Coal Company 
Section 1—Room 45 off 10th entry off main north; 


8,300 feet southeast of shaft Thickness 
| Ft. in. 
Roofs. Black ‘shale cisions Goa sietesecveie ie teve s cnstainoasterete cbete me 18 
Coalseclear ec cise «opts chocenincenaistexcieccuarel ote Melon merannetter le norerl ane 4 1 
Floors’ “Wiresclay sax. werms's msieyetolersate acai Come we whem eer heaskasete 1 
7 3 
Section 21\—At face of 6th north entry off main west entry 
Thickness 
Ft. in. 
Roof: Dark shale iisisccie ars sano eet iceolerapeeeusceep eotcteaetenceatet nt 
Coal.conchoidalitracturedr- cach wissicdeeitcktse oeieeaneray eens as 5 
Coal, ‘rough-fracture ie v5 7 ae csks nee ete ara ate eros ea eeoiel See 3 7 
Coal and: “sulphur? (Sis disave stevsa oecoueesisiorers/ otter erseeetrnc ae 164 
Floors. yBrittle clay. cx ccstene coterie SNe odo reece ING oe 
; 4 tam 
Section 31—_At face of room 1, 4th north entry in by 3d north parting 
Thickness 
Ft. mM. 
Roots Dark ishale: = ate rcs plate eects One ee areata tec atet eee 
Coal, conchoidal fracture ........... Aa gatas ere wtareantopebeneianees Ste 7 
Coal, srough fracture: woos eyes ee ees ae al at 
Coabrands ‘sulphur sc. ccok chlo seats wucadedoe slate eae ae VA 
CO al race reece. creo Stata sieie ech eee OrrOS o Gobi aa olois.c 0 72 6% 
loon: subrittle clay iis cu. Gecevecis ou eC eLearn axe 
4 3 


*Not included in sample. _ 


1See footnote 1, page 195 opposite. 
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Section 41—At face of 5th north entry off main west entry 
Thickness 
Ft. in. 
ALO Ogee ATT Shey Omori sev shnis-siase ficrere cuoley sal wove taverare ealate ret vars 
@onlmconchoidalmtrachurey nwieis acca sebeicins ol cess ouyanerd Nao seis ae a 6 
CWoalverou Set ra ctUre wage cise sisi :cce cs lars; rain cievciseaea eiteniaienel wa aie ere 3 7 
Creel! araval Secrilaye we ee ea era ieee etree Ply cee eee ts Wy 
HOOT ED DILtLeNCla vertices ce itis) leti sarees holst oietecre oi bares 
4 1% 


Character of the coal: The bed is reported to be fairly uniform with 
few horsebacks and no rolls or faults. 

Character of the roof and floor: The roof is dark shale about 10 
feet thick, above which is a limestone cap-rock, hav'ng an irregular sur- 
face. The floor is a brittle underclay. 

The analyses are of samples collected where the sections Nos. 2, 3, 
and 4 were measured by the U. S. Bureau of Mines.? 


M. E. CASE COAL COMPANY’S NO. 1 (WALBEN) MINE, SOUTH OF PEORIA 


Entrance: Drift; about 16 feet to the top of No. 5 coal. 

Thickness of coal: Averages 4 feet 7 inches. The coal thickens 
greatly near the sandstone “fault,’’ but elsewhere its thickness is very 
uniform. 


Sections of the coal: 


Sections of No. 5 coal in Walben mine of the M: E. Case Coal Company 
Section 1—Room 43, 7th south off 6th west 


Thickness 
Bre. m 
GOT mE OANStOnemhweraenie sneakers cla a «sharia en eienere tye watt 9540 he os 
(CORI Jeans Ree iS ckciciO cacicr ioe ae In neean CI aa ere 1 8% 
Clatywani day Lite octaves savor cece hice ere mn sree oo aster atenate eats sre, Sie 3 % 
Oat Gtaeeatee tare) rar cccieler steve We gees eat ee alee eee eee are ditene eA Nails, o:a'6 ars 6% 
Clayzand pyrite interlaminated¢..s 0000s ok assess anew aes uy 
GS Sas Bah AG Nia OS GRICE GOR NOAH Rta One acne en eee 2 
IB LOotemm Buimew chayae eer cne = spoon ye rat sens feieittie seats ecb wi e? an 
4 4 
Section 2—End of 7th south off 6th west 
Thickness 
Ft. in 
ICOM aches lateucaere er mince trtici aie ioversiers nes stocenstate Seva o/eieter case ae 
Coal ayant tat Ogen GeO aa DDO ES TESTS SE aoe Oa A ACH 1 9 
Pyrite and clay intimately laminated ............--+---+++ ae % 
Coal with some streaks of clayey mother coal ............ 2 Ye 
3 10 


1Fieldner, A. C., Smith, H. IL, et al, Analyses of mine and car samples 
of coal collected in the fiscal years 1913 to 1916: U. S. Bureau of Mines Bull. 
123, pp. 178, 179, 1918. ; 

2U. S. Bureau of Mines Bull. 123, p. 35. 
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Character of the coal: The coal is uniform in its general character- 
istics. The bed commonly carries a layer of intimately interlaminated 
pyrite and carbonaceous clay known as brown “sulphur” about 2 feet 
below the top, but this impurity is not persistent. Horsebacks are common 
and are of some special interest because the breaks generally continue 
up into the sandstone which lies upon or a short distance above the coal. 
In the 3d west entry off the 4th south, the sandstone at one place showed 
an open crevice above a horseback out. of which the gage has fallen for 
a height of 15 to 20 feet. Clay shale shows in the top of the crack. It 
was not clear whether the clay was a continuation of the filling or a shale 
bed above the sandstone. The crack looked like a crack that had been 
produced or at least widened by weathering, the sides being rounded, 
or smoothed rather than clean and sharp. There was essentially no offset 
of any of the beds. 

Below the horseback the clay floor is commonly raised in a ridge 
suggesting that probably there was some movement of the floor clay into 
the crack when it opened. The character of the lower clay is quite dif- 


Fic. 25.--Sketch of the contact of coal and “fault” in the 6th west off main 
north entry of the M. E. Case Coal Company's No. 1 (Walben) mine 


ferent from that filling the larger part of the fissure, this material appar- 
ently coming from some strata above the coal. These rolls in the floor 
clay are taken up by the miner, for which extra pay is given. : 

The operation of this mine is limited on the west by a sandstone “fault” 
which cuts out the coal (fig. 22). The sandstone apparently occupies a 
channel which penetrates the coal bed. The rock is a gray micaceous 
sandstone of about the same character as that forming the roof of much 
of the mine. At some places the coal feathers out under the sandstone 
and at others it terminates very abruptly against the sandstone. The 
nature of the contact at one place along the “fault” is shown by the 
accompanying sketch (fig. 25). 

Character of the roof: The immediate roof varies from the usual 
succession of black “slate,” clod and cap-rock to merely sandstone. The 
sandstone apparently lies irregularly upon the underlying strata, in places 
resting directly upon the coal and in other places separated from the coal 
by a greater or less thickness of the typical roof. 
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Character of the floor: The underclay, about 18 inches thick, is 
underlain by an “iron band” 10 inches thick. The clay heaves somewhat 
in wet places, and the clay tends to “roll” up in the floor beneath the 
horseback fissures, rising nearly 12 inches in some cases. 


LEITNER COAL COMPANY’S NO. 1 MINE, NORTHEAST OF ORCHARD MINES 


Entrance: Drift mine;’No. 5 coal. 


Thickness of coal: Varies from about 4 feet to 6 feet; averages 4% 
feet. The coal thickens markedly near its contact with the sandstone 
“fault” (fig. 15); elsewhere it is practically uniform in thickness. 


Sections of the coal: 


Sections of No. 5 coal in the Leitner Coal Company’s mine 
Section 1—6th south entry 


Thickness 
Ft. mM. 
ROO Hemme DIA Cha SLALG Poles siersrsisie/3, iach Serie div ns 0 0)= shovelereresare as Fie a a 
Coal, laminated, and with thin streaks of mother coal...... 1 7% 
Pyrite; mixture of clay, organic matter and pyrite. Called 
MANO WMES Gl phaticn DyesMNENS. ely.) s/ele) eh eleto sori ae oe ei les a6 3 
Goaleelikentopecoaliatotryracistates creel clei t cee tele keri oot seressuaieue 2 10% 
FAV ELCOMOEMC AVM IAT Caracas sal enatal auch tress ore ovine worsens ats sia ateuekstds el sys ta yy 
CO AM areas ace eters Foyer o kegel roan Ss, ats lolncets ove, 8 woaroH ie eke dnaveus aha ede. e sie % 
JNONeR <IMG GENS Gren aicocg TOR EeE ee Co 6 OCUM ea DOME enee a 
4 10 
Section 2—5th south entry. 
- Thickness 
Ft. mM. 
Root: Black slate: with coal stringers ...s....50-0%+-+--5. RG a% 
(GLORY GisiiGb mB BOS'S 5 ag eb ie OT ONC aC CaSO Dien OIE ORE OO CT Hs 11% 
RAV TLL VAIN] yaremeestose cietoy or teye vores ei sraiicks alee eTavele eiacateraualeusheys ieee Z 2, 
Coal... ctr ecto Peete tera abate cee yoy “tials clars aiorsalaen eres al % 
VICE AN ONG a Venere cemista ctarcie iyi sis Sete cysaiass 2 ecole s\aislehesesi ayes es 2 
CO a epeprieralarictorcietareic leks ors iotsie cic es ais ead eiaiaisutin sow Wbleuass ele orelee 2 11 
EVAL MSEE CACM Ig DOUUOM Mem mreaitnlare sinieicrevaiciclei- att auevsl #8 aun oles ae mh 
EnLoor sue Hiren Cla yamine areata a aiyserele <isrsicle 6, civeiae oie ave 5) <re tales 
5 38 
‘Section 3—Fiace main west entry 
Thickness 
Ft. mM. 
Cer Bins areas Waka Taey s isterarotcuarestie 6 eis ac ar sue aileron nied (8570) cia) Beleivl ol'gcs/m ave ohadm 1 4 
DAV UCC mene Chex yee eral clo sled atadeie ch aust tiguctss sueieyesskelovsuslaseiezere Ba sive fe 2% 
(GIVES aed Ree Fea SEER tee tO CERO OID CERRO RC ok Ceca Re 2 6 


4 % 
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Section 4—Room 12, back west entry 


Thickness 

Ft. an, 
Roofs, “Slaten ctererie.oc:vancscnte civachels cere vrarere yen telshel ier sits nC as 
OOM tierce s ispela elelavateial oletoion ah nne aro repeusaietons ones onexeake Raeet antennae 1 al 
Pyrite DANG yetens ele wucie ousisha a lacadeis conels) ueermcereroene tne rele Reema 1% 
Coal: cei lve le ahs och srt wah es eae he hed an Te Oe eae ROR ER nS 11% 
Pyrite vands CLAY ser siethe sacs v1 seueiet sieieeruete a core are vera ta Werlich oF ‘ 2 
Goal eacic avi airetcomeyeel sare atndetaicyoucley etal ieee cr CCR RES TE PRICES 2 
Floors 2 Pire: Clay Witeisicinincs states fone erequec oS oer epOn Te eR ORO Lcieree rere 


4 4 

Character of the coal: The bed contains a fairly continuous band 
of “brown sulphur” about 18 inches to 2 feet from the top. Not un- 
commonly two such bands are present. 

The horsebacks in this mine are very numerous. The mine map shows 
that the “fault” is encountered on the west side, trending about northeast- 
southwest from the S. W. cor. sec. 2, Hollis Township (T. 7 N., R. 7 E.). 
The same or another body of sandstone is also present at the usual horizon 
of the coal in section 11. , 

Character of the roof: The ordinary roof consisting of black shale, 
clod, and cap-rock is present except where the sandstone has cut down 
to the coal. The parting between the coal and the shale roof is poor and 
commonly the lower 4 to 6 inches of the_roof comes down with the coal. 
It is rather difficult to separate the shale from the coal, so that the waste 
material thrown into the gob contains considerable coal. 


MAPLETON COAL COMPANY’S NO. 1 MINE, AT MAPLETON 


Entrance: Slope; No. 5 coal. 

Thickness of coal: Uniform; varies between about 4 feet 4 inches 
and about 4 feet 10 inches; averages 4 feet 6 inches. 

Section of the coal: 


Section of No. 5 coal in the mine of the Mapleton Coal Company 
Measured in a room off the main west back entry 


Thickness 
Ft. im. 
Coal with streak of pyrite in upper inch................. 2 6 
COM MGIEEY M...5 o.tataleteratane teleeichactetan tha oat token Reale a Ran ir te ahs tes 
GOR 6 e355 in cas stage: idte te Te'te) oye. fa 15 1o- 76 arm Re NOON CHET ch RRR we Oe 1 2tt 
Mother coals 4: 2.stces4tiytaretacocotetetchecpietete tote fatetenohater eran i aetna arete Eas Y% 
(Oot) tera ere Eat eC ECR RIE MT IO Oday aceon nt Ou aN, Here i 
4 9 


Character of the coal: The coal is very uniform and clean. About 
the only impurities are a few “horsebacks” and a few discontinuous clay 
and mother-coal bands ys of an inch thick or less. Because of the great 
regularity of the coal, no special description of the seam is necessary. 

Character of the roof: The roof is constant in character. The suc- 
cession consists of the usual black “slate,” clod, and cap-rock. The first 
is 12 to 14 inches thick, the second 14 to 16 inches, and the last 2 to 6 
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inches, lying from 24 to 30 inches above the coal. Above the cap-rock is 
gray shale. Although in places the cap-rock is rather soft and shaly, 
generally it forms a solid roof. The black shale or “slate” roof carries a 
few niggerheads lying in the “slate” and coal. 

Character of the floor: The floor is fire clay; it heaves some where 
damp and rolls up under horsebacks. 


EAST MAPLETON COAL COMPANY’S “EAST” MINE, AT MAPLETON 

Entrance: Drift; No. 5 coal. 

Thickness of coal: Varies from 4 feet 6 inches to 5 feet 8 inches; 
averages 5 feet. 

Character of coal: The coal is very irregular due to horsebacks and 
persistent pyrite bands. The coal runs nearly 12 inches thicker than in 
_ other mines and the irregularities in thickness are greater. The horse- 

backs, commonly 2 to 3 feet through, are present almost constantly in the 
face. The cracks running up into the roof cut it up like a mosaic. The 
floor below is offset along lines matching the cracks in the roof, giving a 
relief of 8 to 12 inches. 

The sulphur bands consist largely of the “brown” laminated pyrite. 
An almost continuous streak, generally 14-inch thick and in places 6 to 9 
inches lies about 24 inches from the top. These impurities and irregu- 
larities make mining very expensive, as it is probable that about half the 
material taken out of the mine is rock waste. 

The sandstone “fault” of the region is reported to lie a short distance 
notth of the present workings of the mine. 

NEWSAM BROTHERS’ NO, 4 MINE, AT GLASFORD 

Entrance: Shaft; 148 feet to the top of No, 5 coal. 

Thickness of coal: Practically uniform; varies from 4 feet 4 inches 
to 4 feet 6 inches. 

Character of the coal: The coal lies in a single bench with few 
irregularities. Horsebacks though present are not especially numerous. 
Some pyrite is encountered in streaks, balls, and lenses. Pyrite lenses 
averaging about 1 inch thick by 6 to 7 inches across are especially common 
near the horsebacks. They begin to appear 6 to 8 feet back from the 
fissure. Some of the horsebacks have a large per cent of pyrite in them 
and are very hard to mine. 

Character of the roof: The roof consists of 6 to 14 inches of black 
“slate,” 6 to 8_inches of clod, and 8 to 10 inches of limestone cap-rock. 
The parting between the coal and black shale is poor, due to the presence 
of pyrite balls and lenses at this position. The pyrite tends to bind the 
. coal to the “slate”. so that either the upper few inches of coal is left in 
the roof or else the lower part of the shale comes down with the coal. In 
the latter case the shale with 3 or 4 inches of attached coal is usually 
thrown into the gob. 

Character of the floor: Fire clay, which is reported to heave when 
wet, forms the floor. 


NO. 2 COAT, 
The coal which has been reopened during the last year in the mine 
at Pottstown, and the coal formerly mined by the Third Vein Coal 
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Company at Orchard Mines, and which is encountered in several drill 
holes in the county 117 to 140 feet below No. 5 coal, is believed to be 
the No. 2 bed. 

The thickness of the coal averages about 2% feet, or about two- 
thirds the thickness of No. 5 in this region and about 1 foot thinner 
than No. 2 coal in the La Salle and Spring Valley region. Here as 
elsewhere the coal is apparently regular in thickness, and uniform in 
character over large areas. Impurities that could seriously affect the 
value of the coal are lacking. The brassy nodules of pyrite typical of 
this coal are present, but because their contact with the coal is sharp | 
and clean, they can be readily removed at the face. ‘The pyrite im- 
pregnates the surrounding coal little if any, in contrast with the many 
pyrites lenses in other coals, and it is therefore generally unnecessary 
to discard much coal with the sulphur balls. 

Roof conditions are normal for No. 2 coal. The “soapstone” or 
gray shale and black “slate” found in succession above the coal in the 
Longwall Districtt seems to be very widespread. ‘The succession in 
this field seems to be the same as that in the northern district. The 
gray shale or “soapstone” is 9 to 12 feet thick on the average, which is 
a few feet thinner than at La Salle, and the black “slate” is about 2 
feet thick. The “slate” carries large niggerheads or limestone 
concretions as in other regions. Above the black shale is a limestone 
about 2 feet in thickness. In places the black shale comes down on the 
coal cutting out the soapstone. 

This coal is always mined by the longwall system, and except for 
the fact that the coal is thin, conditions are favorable for mining. 
There is little question but that eventually this bed will be extensively 
mined in this region, though probably not until the best areas of No. 5 
coal are exhausted. 

The chemical character of No. 2 coal is discussed briefly in Part I 
and an analysis of the bed is included in Table 3. 


MINE NOTES, NO. 2 COAL 
The following notes are based upon observations in two mines 
operating in No. 2 coal. Of these the Third Vein Coal Company has 


not been in operation for several years, the observations having been 
made in 1908. 


THIRD VEIN COAL COMPANY’S ABANDONED MINE IN NW. % SEC. 14, 
T 7 N.,R 7 Ez 
Entrance: Shaft; 162 feet to the top of No. 2 coal. 
Thickness of coal: Varies from 2% to 8% feet; averages about 2 
feet 11 inches. 


1Illinois Coal Mining Investigations Bull. 10, 1915. 
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Section of the coal: The coal was measured southwest of the shaft 
in room No. 5 off the first straight south(?) entry. The coal was 82 inches 
thick, with gray shale roof and fire-clay floor. 

Character of the coal: The coal contained one sulphur lens which in 
the face measured 1 by 6 inches. Such lenses were reported to be rare 
and to occur at any place in the bed. The coal is described as “long grain.” 

Character of the roof: The shale or “soapstone” is a slabby dark- 
gray shale with small lenses of light-gray, sandy shale 1 inch thick. The 
gray shale is generally 8 to 12 feet thick, but is absent in places, the 
black “slate” resting on the coal. The “soapstone” is slabby, dark gray, 
and contains small 1-inch thick lenses of light-gray sandy shale. The black 
“slate” above is thin, shelly, hard, and brittle, with half-inch lumps on the 
bedding planes, and is reported to be about 10 feet thick. It contains 
niggerheads commonly as large as 12 by 6 by 24 inches. 

Character of the floor: The floor is fire clay which is at least 6 feet 
thick. At one place it has been drilled into to a depth of 12 feet. 


JOHN A. HOFFMAN’S “BLUE FLY” (WANTLING) MINE, AT POTTSTOWN 

Entrance: Shaft; 107 feet to the top of No. 2 coal. 

Thickness of coal: Varies from 2 feet 4 inches to 2 feet 8 inches; 
averages 2% feet. 

Sections of the coal: 


SECTIONS OF NO. 2 COAL IN THE “BLUE FLY” MINE, AT POTTSTOWN 


Section 1 Thickness 

Ft. mM. 
Roof: Gray shale or “soapstone” containing small lime and 
SD VEILeRCONCTetIONS a Qeteets OF MOLE welaey ea sicpes «le wists sie ein) « 


ABO al CLOT eae Amey se ayn ase a eiteteg ire ie Ae eo ts ede MUON a scioye ous wie 1 9i's 
ey ritemctres Kemumrncii tater ci eait Att anes sno ataceusue auegareioreeshecaie «soe 528 vs 
Coaltieet esc cee me sce SORE en GORE Sus oe AaShn COS aS 3 
CV aya D aig peers aa metas gedcicle ces & oicky qrevahee tea@ nee aed ster sAays-upaieceyers am Ww 
COR 6 aden. Gow date’ ie 01g 6 Oe IR eee op itn eT reTe nEnS Rae st 4 
SLO OMeshen HATO Cl AV grr wid Stress iu gtks uahatoials, © sitereialager'® avast she asta. 
2 5 
Section 2—50 feet south of shaft 
Thickness 
Ft. in. 
FOOT MERC CAVES Al Cumin he aterm ane clel Seale ccoucans, bieda Tey tie thausr= ays 
’ Coal, containing one sulphur ball 4 inches thick........... 2 6 
BOOT se ILeucl a Vardi petits vin whaler division ssaeids aie oes, 37a 
2 6 
Section 8—End of southwest entry 
‘ Thickness 
Ft. in. 
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Character of the coal: The seam is practically uniform throughout 
the mine. The few partings are not persistent, but sulphur lenses and 
balls occur at various positions. Many seem to be pyritized parts of plants. 
These average in size about % by 8 to 10 inches; some are as large as 
4 by 12 to 14 inches. The amount of pyrite present is estimated to be 
between 1 and 2 per cent by weight of the coal. 

The coal is rather hard and bright. Some cleat is developed, the 
fracture being north and south, and at right angles. Vertical sheets of py- 
rite are present but are not persistent in some of the joint cracks. 

Character of the roof: The roof rock is typical “soapstone” about 9 
feet thick. Above this is 2 feet of black “slate”? which is capped in turn 
by a 2-foot limestone. 

Character of the floor: The floor clay is a gray, even-textured clay 
which is reported to be 3 to 4 feet thick. Its character is not well known. 
It probably will heave if wet. 


No. 1 COAL 


No. 1 coal has been worked in the mine at Pottstown at a depth of 
240 feet, 133 feet below No. 2 coal. Udden! states that the lower bed 
consists of a lower bench varying in thicknes from 2 feet 2 inches to 
3 feet, a parting of shale less than 3 feet thick, and an upper bench, 
1 foot 2 inches to 1 foot 4 inches thick. Where the parting between 
the two benches was not too heavy, both were mined. The coal is of 
fairly good quality, but the mining was too expensive for the market 
at the time, and operations ceased more than ten years ago. 

In general it is believed that this seam of coal is probably too thin 
to be of commercial importance for many years. It is possible, how- 
ever, that there is beneath it a clay of commercial value, which if mined 
with the coal could be profitably extracted. Unfortunately, informa- 
tion in regard to the quality of the clay is not definite. Clays of com- 
mercial importance, however, are known to underlie the horizon of 
No. 1 coal in other parts of the State, especially in the counties west 
and south of Peoria County, so that exploration might be rewarded by 
discovery of similar clays in this county. \ 


1U. S. Geological Survey Bull. 506, p. 80. 
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PRODUCTION AND MINES 


Production in tons from No. 5 and No. 6 coals, year ending 


Wim OMML OO en trots nk Pedra aw hon aNd dey @acgws 6,844,049 
Production in tons from No. 5 coal, year ending June 30, 

My 20 Mere ene Ste ois pcm vio on elas wlindon snsle, 6 Goals vow av 4,485,434 
Average production from No. 5 and No. 6 coals, 1916-1920, 

LINGUS CMM Mere Ure Re eet PAs nau ce Cates tesaimos eee 6,696,458 


Average production from No. 5 coal, 1916-1920, inclusive 4,564,363 
Total production, from No. 5 and No. 6 coals, 1881-1920. .129,054,297 
Total production from No. 5 coal, 1881-1920............ 85,000,000 


The total production of coal from Sangamon County for the year 
ending June 30, 1920, was a little more than 9 per cent of the State’s 
entire output. The production of No. 5 coal in the county was about 
two-thirds of the combined production from No. 5 and No. 6 coal. 
Six shipping mines in the southern part of the county report a pro- 
duction of 2,358,615 tons of No. 6 coal; and 22 shipping and 4 wagon 
mines in the northern part of the county produced 4,485,434 tons of 
No. 5 coal. Sangamon County as a whole ranked fourth among the 
counties of the State. ‘The shipping mines in operation in 1920 are 
listed in Table 6. 


Coat Breartnc RocKs 


Information concerning the geological succession of the northern 
part of Sangamon, where No. 5 is the important coal mined, is con- 
tained in a report on the Springfield quadrangle by T. E. Savage’, and 
in an earlier report on the geology and mineral resources of the Tallula 
and Springfield quadrangles by E. W. Shaw and T. E. Savage.” 

These two publications will be largely drawn upon in describing the 
coal-bearing rocks and the character of the coals. 

The record of a deep hole is included in Part I and used in Plate IT. 

The following extract from State Geological Survey Bulletin 20 
describes particularly the rocks underlying the Springfield quadrangle 
but applies generally to all that part of the county covered by this re- 


Ponty. 


iSavage, T. E.. The Geology and mineral resources of the Springfield 
quadrangle: Jllinois State Geological Survey Bull. 20 pp. 97-130, 1915, 

2Shaw. E. W., and Savage. T. E., U. S. Geological Survey Geol. Atlas: 
Tullula-Springfield folio (No. 188) 1913. 


203 


204 COAL RESOURCES OF DISTRICT IV 


KINDS OF ROCK IN THE AREA 


“The rocks of the Springfield quadrangle consist of: (1) sur- 
ficial materials, composed of unconsolidated beds of glacial till or drift, 
loess, sand, and alluvium which have been derived from the breaking 
down of pre-existing rocks; and (2) sedimentary rocks, which under- 
lie the surficial materials and consist of more or less consolidated beds 
of sandstone, shale, limestone, and seams of coal, arranged in nearly 
horizontal layers. 


SURFICIAL MATERIALS 


“The surficial materials in this area comprise glacial, aeolian, and 
fluvial deposits, which cover the sedimentary rocks to an average depth 
of about 35 feet. They are thinnest over the areas that formed the high- 
lands in the pre-glacial time and are thickest above the valleys of the 
early Pleistocene streams. Sangamon River follows such an old valley 
along its northward course near the west side of the quadrangle. Over 
this valley a well in the NW. sec. 23, T. 18 N., R. 6 W. was put 
down 170 feet without reaching the bottom of the surficial materials. 
The altitude of the bottom of this drilling was 125 feet lower than the 
-surface of the consolidated rocks two miles farther east. 


INDURATED ROCKS 


GENERAL DESCRIPTION 

“The hard rocks of this region have been studied in natural expos- 
ures through a thickness of 225 feet. By means of test borings for 
coal and oil they have been explored to a depth of 1,500 feet. Columnar 
sections of the logs of representative coal shafts and test borings are 
given in Plate VII. These show in detail the character and sequence 
of the strata that underlie the surface materials as far as they have 
been explored in this region. All the information concerning the rocks 
underlying the Pennsylvanian strata in this area is obtained from a 
drilling near Springfield, a log of which is shown in section 1, Plate 
VII. The succession and geological position of these rocks are also 
shown in the following generalized section. 
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Generalized section of hard rocks known in the Spring field 
quadrangle 
Thickness 
Pennsylvanian system— Feet 
McLeansboro formation—including all of the Pennsylvanian 
strata above the top of No. 6 coal, and composed of shales, 
sandstones, some impure limestones, and thin coals........ 46-225 
Carbondale formation—embracing all of the strata between 
the base of No. 2 coal and the top of No. 6 coal; and con- 
sisting of shales, sandstones, limestone, and productive coal 
DOUS Mea OUtar Mme are trate tiers acts cavstncddeva ete (amt eo) Sue wa area ee os 243 
Pottsville formation—comprising the strata between the bot- 
tom of the Pennsylvanian and the base of No. 2 coal, and 
~ composed mostly of sandstones in the lower and shales in 
the upper part, with interbedded thin coals; about......... 278 
Mississippian system— 
Salem and St. Louis formations—predominantly limestones 


WALHESOMe Shales aD OU bier cnsici< «ase cs avove ears, «ad dlteaed omnes consis 215 
Keokuk and Warsaw formations—dominantly shales with some 

UHIME SCONES aa DOM bin teon celiche Gases icic lovee trarelereuatee lar slelaieme a ecantsns 6 164 
Burlington formation—cherty limestones and chert; about.... 106 
‘Kinderhook formation—greenish to bluish-gray shale, lime- 

Stone and=redachaly: dimestones: about. cae) srs se siecle eis or. ome 155 


Devonian system— 
_ Upper Devonian series—dark shale with spores of Sporangites 


BbUNC ant ora DOUG Me taereechaiciste ested eis. sats wpelseuenaaecay sale elves 138 
Middle Devonian series (Hamilton of Iowa or Northwest 
province)—gray limestone; to bottom of boring.......... 28+ 


POTTSVILLE FORMATION 


“Pottsville strata comprising the base of the Pennsylvanian sys- 
tem have been explored in three deep borings. They consist of coarse, 
gray sandstone and some conglomerate in the lower part, and shales or 
sandy shales predominating in the middle and upper portions. A thin 
coal bed lies 140 feet from the base and a somewhat thicker coal about 
100 feet above the former and 33 feet below the bottom of No. 2 coal. 


CARBONDALE FORMATION 


“Tt has seemed desirable by the Survey to use the name Carbondale 
as a substitute for, and to make it embrace all the strata that were 
included in, both the Petersburg and the La Salle formations as de- 
scribed in a previous report.1. This is the important coal-bearing for- 
mation in the State. Its basal member, No. 2 coal, consists usually of 
two thin beds separated by about 4 feet of dark shale. Above this coal 


1De Wolf, F. W., Introduction to studies of Illinois coal: Illinois State 
Geological Survey Bulletin 16, p. 180, 1910. 
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is a shale which is followed by sandstone, and that succeeded by dark- 
colored shale up to an 18-inch coal bed, about 80 feet above coal No. 
2. Between this coal and the next higher coal bed is an interval of 
about 55 feet, occupied almost exclusively by dark shale. Above this 
coal gray or blue to black shales extend to coal No. 5 which lies about 
54 feet above the next lower coal. 

“No. 5 (Springfield) coal is the important coal seam in this region 
and has an average thickness of about 6 feet. It contains numerous 


Fig. 26—Photograph of a shale bed a short distance above No. 7 coal, ex- 
posed in the south bank of Spring Creek, NE. \% sec. 25, T. 16 N., R. 6 W. 


characteristic clay seams or ‘horsebacks’ which extend down into it, 
or through it, in a more or less vertical direction. ‘he roof of this 
coal consists of 3 to 5 feet of black, laminated, fissile shale bearing 
numerous shells of Orbiculoidea missouriensis and other fossils, and 
containing in the lower part numerous rounded nodules (‘nigger- 
heads’) of calcareous pyritic shale. A limestone cap rock, generally 
about 12 inches thick, overlies the black shale, and is followed by 1 to 
4 feet of light-colored shale. No. 6 coal lies about 50 feet above No. 
5 coal and, with the exception of No. 5 cap rock, the strata lying be- 
tween these coals are mostly shale. 
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“Within the quadrangle No. 6 coal is only 2 to 14 inches thick, but 
it becomes thicker and has been mined at Mechanicsburg to the east 
and at Chatham to the south, only a short distance from the borders. 
of this area, 

MCLEANSBORO FORMATION 
“The roof shale of No. 6 coal, the basal member of the Mcleans- 
boro formation, is 3 to 5 feet thick. It is followed by about 6 feet of 
limestone which contains /usulina ventricosa as the characteristic fos- 
sil. A thin coal (No. 7) 3 to 4 inches thick, occurs about 45 feet above 
the No. 6 bed. Between these coals are several feet of red, mottled 
shales which are exposed at Ralls Ford on Sangamon River, and con- 


Vic. 27.—View of sandstone below No. 8 coal, exposed in the north bank of 
Sangamon River at Carpenter’s bridge, NW. % sec. 1, T. 16 N., R. 5 W. 


stitute a very characteristic and easily recognized horizon throughout 
this region, ‘lhe shale may, for convenience, be called the Ralls Ford 
shale member. Above No, 7 coal there follows a bed of bluish-gray 
shale with occasional sandy layers about 45 feet thick, exposed in the 


south bank of Spring Creek in the NE.% sec. 25, T. 16 N., R. 6 W., 
4 | 5 YA 


and shown in figure 26, 

“Over a very limited area near the extreme northwest corner of 
the quadrangle there outcrops along Indian Creek about 6 feet of hard, 
gray, partly brecciated limestone which is better exposed in the banks 
of Rock Creek a few miles west of Athens. ‘This limestone is thought 
to correspond with the Lonsdale quarry limestone in the Peoria quad- 
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rangle. Over the greater portion of the Springfield area this limestone 
is wanting, but its place appears to be at the top of the shale bed above 
No. 7 coal. 

“Above this shale are 30 or more feet of sandstone exposed in the 
north bank of Sangamon River at Carpenter’s bridge, NW. % sec. 1, T. 
16 N., R. 5 W. (see figure 27).. A few feet of shale separates this 
sandstone from No. 8 coal and associated beds. 

“No. 8 coal, the underclay below, and the roof shale and cap rock 
above, comprise a succession of strata that are easily recognized in the 
logs of mine shafts and test borings in the central and eastern portions 
of the area. They outcrop in the west bank of Sugar Creek, sec. 13, T. 
15 N., R5 W.; in the south bank of the Sangamon River, sec. 6, T. 16 
N., R. 4 W.; and in the east bank of Fancy Creek, sec: 13, T. N., R. 4 
W. 

“Above the limestone overlying No. 8 coal is 40 or 50 feet of shale 
exposed in the shale pit of the Springfield Paving Brick Co. near 
Springfield. This is followed by about 35 feet of sandstone. which 
outcrops along Sangamon River near the middle of sec. 4, T. 15 N,, 
R. 4 W., and in the south half of sec. 27, T. 16 N., R. 4 W. 

“Belonging a few feet above this sandstone is the Crow’s Mill lime- 
stone, exposed in the old quarry near Crow’s Mill along Sugar Creek 
about 3 miles south of the quadrangle. This is a hard limestone, bear- 
ing large shells of Productus, Spirifer, and Composita. It occurs in 
heavy layers, large masses of which, more or less shifted by the ice 
sheets of the glacial period, are present in the area under discussion.” * 

STRUCTURE 

The structure of that part of Sangamon County which is included 
within the Tallula and Springfield quadrangles has been determined 
with as great detail as possible and the lay of the rocks as determined 
by the altitude of No. 5 coal is shown by maps in the U. S. Geological 
Folio 188.2 \ 

The structure map of the county, Plate VIII, is relatively detailed 
for the area included within the Tallula and Springfield quadrangles ; 
but the structure for the part of the county east of the quadrangles 
is based on very scattered data and estimated elevations, and accord- 
ingly is shown by dashed contour lines. 

The following statement from the Tallula-Springfield folio sum- 
marizes the structure in that area. The description includes the ad- 
jacent southeast portion of Menard County. 


Savage, T. E., The geology and mineral resources of the Springfield 
quadrangle: Illinois State Geological Survey Bull. 20, pp. 102-107, 1915. 

2Shaw, E. W., and Savage, T. E., Geological Survey Geol. Atlas: Tallula- 
Springfield Folio (No. 188), 1913. 
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STRUCTURE OF THE TALLULA AND SPRINGIIELD QUADRANGLES 


“As a rule the strata of the Tallula and Springfield quadrangles 
dip somewhat south of east at the rate of about 10 feet to the mile, 
but this general dip is modified by low folds and minor irregularities, 
most of which are too-ill defined to be described separately but which 
are shown on the maps by contours drawn at intervals of 25 feet on 
the base of the Springfield coal. These irregularities are the product 
of irregularities in the surface upon which each layer was deposited 
and of differential settling and warping since deposition. ‘The prev- 
alent eastward dip is, in part at least, the result of deformation. It 
carries the base of the Carbondale formation from a position about 
200 feet below the surface at the western side of the area to one nearly 
600 feet below the surface on the eastern side. This general dip is 
modified by a syncline just east of Tallula, by an anticline extending 
southwestward from Springfield, and by many minor irregularities. 
‘The syncline east of Tallula is steeper on its west side, as might be ex- 
pected on account of the prevailing eastward dip. In the mine of the 
Tallula Coal Co. the dip is so steep that the mine cars on an eastward 
trip must be ‘spragged’ or otherwise held in check. However, even 
where steepest, the dip dos not exceed 60 feet to the mile. In the 
northeastern part of the area the predominant dip is eastward and is 
about 10 feet to the mile. In the southern part the general dip is south- 
eastward but is modified by a syncline and anticline which enter the 


area near the middle of the southern side. ‘The anticline extends north- 


eastward as far as Springfield, whence it curves to the southeast, passing 
near the village of Keys> West of Springfield the strata in the flanks 
of the arch dip 15 feet to the mile, but east of Springfield they be 
progressively flatter on both sides of the axis, for the anticline plunges 
southeastward in conformity to the general dip. 

“In some areas the Springfield coal is almost level throughout 
several square miles; in others it dips more than 20 feet to the mile. 
In some places its dip differs from the general slope or is even oppo- 
site to it. In most of the mines, however, it has almost no percepti® > 
dip, and throughout a considerable area between Pleasant Plains and 
Salisbury the coal bed and the other strata seem to lie practically hor- 


‘izontal. In the southeast quarter of the Tallula quadrangle the beds 


so far as is known dip regularly southeastward at the rate of about 15 
feet to the mile, but in that district few borings have reached the coal 
and some of the structural features may have not yet been brought to 
light. Indeed, throughout a considerable part of this quadrangle no 
borings have reached recognizable strata, and the structure map there- 
fore lacks many details which can be shown when the coal has been 
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worked more extensively, but the mine shafts and borings already sunk 
are rather uniformly distributed, so that the major structural features 
as shown are believed to be approximately correct.” * 


Coats 
COALS BELOW NO. 5 


“A fairly persistent coal bed about 2% feet thick lies about 58 feet 
below No. 5 coal. Another bed, which seems persistent, occurs about 
120 feet below No. 5 coal, and averages about 2 feet in thickness. Two 
other coal beds which are locally present, aggregating about 3 feet 
in thickness and separated by a few feet of shale, lie at a depth of 
about 191 feet below No. 5 coal. In the Riverton section a 32-inch 
coal was reported 250 feet below the No. 5 bed, but in the Springfield 
boring the corresponding coal is much thinner. A few other thin bands 
occur locally in the Pennsylvanian strata below No. 5 coal. At some 
future time one or more of these lower coals may be of economic 
importance, but until the No. 5 bed becomes practically exhausted, the 
deeper and thinner coals will not be exploited. 


No. 5 Coat, 
CHARACTERISTICS OF NO. 5 COAL 


“The coal known as No. 5 (Springfield) is the only bed at present 
worked in the quadrangle. Its thickness varies but little in the differ- 
ent mines, the range within the area being from 5% to 6% feet. It lies 
entirely below drainage, being found at depths from 150 to 273 feet 
below the surface. ‘The depth to the coal at any one place depends both 
upon the altitude of the surface and the altitude of the coal at that 
place. No. 5 coal is remarkably uniform and persistent, being found 
at every place where borings have been put down to its level, and it is 
also present in the State over an extensive territory to the west and 
south of the area. 


CLAY SEAMS IN NO. 5 COAL 
“One of the conspicuous features of No. 5 (Springfield) coal is 
the occurrence in it of numerous “horsebacks,” as they are called by. 
the miners. These are more or less irregular and branching fissures 
filled with clay or shale, extending downward from the overlying beds 
into or through the coal. ‘They range in width from 2 of 3 inches to 
3 or 4 feet, the walls not being very nearly parallel, and are considera- 


bly and abruptly wider in the coal than in the overlying roof shale. 
(See fig. 28.) 


10p. cit. 
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“The clay or shale filling the fissures is light gray and generally 
soft. Rarely it is hard enough to emit sparks when struck with a ham- 
mer, but as a rule it soon slakes down into an incoherent mass on ex- 
posure to the air. The clay in many fissures contains fragments of 
black shale derived from the roof of the coal, reaching down 29 inches 
below the top of the coal. A few fragments of limestone from the cap 
rock are also found in this clay below the top of the coal bed. In horse- 
backs that cut through the coal bed pieces of coal have been found as. 
much as 9 inches below the bottom of the bed. No fragments of coal 
have been found higher than the top of the coal bed. 

“The fissures show no regularity of spacing or of direction. In 
some mines they are 40 to 60 feet apart; in others they are separated 


= Sandstone 


Gray argillite 
“soapstone” 


Limestone 


Blach shale 


Springfield 
(No.5) coal 


Underclas> 


Fic. 28.--Sketch of typical clay seam or “horseback” seen in the Springiciz 
Coal Mining Company’s No. 5 mine, near Springfield. 


by 200 to 400 feet or more. ‘They trend in various directions, no one 
direction predominating, even in the same mine. All are either vertical 
or steeply inclined, with irregular walls which gradually converge 
downward within the coal. They have a very slight vertical range. In 
the Mechanisburg mine a coal bed, formerly worked, lies about 35 feet 
above No. 5 coal, which is the coal now mined. Although No, 5 coal is 
cut by numerous horsebacks, none were encountered in the higher bed. 

“The walls of the fissures are slickensided but show no traces of 
weathering. Slickensided planes are also common in the clay filling 
the fissures. If the fissure is inclined, the uppermost laminae of the 
coal adjacent to the fissure on the overhanging side are bent.somewhat 
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steeply downward, the distortion fading out laterally within a few feet 
from the fissure, and in a few places the lowermost laminae of the coal 
on the other side of the fissure are bent upward, but to a much less 
degree. If the fissure is vertical, or nearly vertical, the uppermost 
laminae of the coal are bent downward on both sides of the fissure, but 
the more nearly vertical the fissure the less the amount of bending. In 
no fissure is there a true fault or a relative displacement of the middle 
part of the coal bed on the opposite sides of the fissure. 

“The material filling the fissures appears to have been derived 
chiefly from the gray shale overlying the cap rock of the coal bed and 
to have been forced downward into the coal through breaks in the cap 
rock, as is indicated by the downward bending of the edges of the cap 
rock and of the coal laminae, by the occurrence of the fragments of the 
cap rock below the top of the coal, and by the continuity of the ma- 
terial of the fissures with that of the bed of gray shale. 

“The coal appears to have yielded readily in a lateral direction, as 
shown by the greater width of the fissures in the coal bed than in the 
overlying and underlying strata. That the coal afforded accommodation 
to the strains causing the fissures is also indicated by the fact that many 
of the smaller fissires divide within the coal bed into branches which 
eventually die out in the coal. 


“O-igin of Clay Seams.—The formation of the clay-filled fissures 
in the Springfield coal was probably determined in part by the char- 
acter of the overlying strata and in part, possibly, by the character of 
the underclay, which is dry and does not creep readily. The fissures 
were formed after the coal bed had been compressed nearly to its 
present volume, as is shown by the fact that the clay seams are not so 
deformed as they would be if the coal had been greatly compressed 
after they were developed. In some places clay from the fissures has 
penetrated joints in the adjacent coal, indicating that joints had been 
developed in the coal prior to the formation of the clay seams. Camp+ 
bell? suggests that the carbonization of the coal beyond the lignitic 
condition depends on the presence of joints and cleavage planes along 
which gases may escape. If so, the bed should have undergone con- 
siderable compression and contraction after the joints. were formed 
before it became bituminous. 

“It is assumed that as the mass_was slowly transformed into coal 
the contraction in its different parts was somewhat unequal, owing to 
its lack of homogeneity, and that the contraction continued long after 
the coal had been greatly consolidated. As long as the material pos- 
sesses some degree of mobility the unequal shrinkage in the different 


1Campbell, M. R., Econ. Geology, Vol. I, No. 1, p. 30, 1905. 
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parts of the bed was equalized by the movement of some of the 
mass toward points of least resistance. | When the consolidation 
reached a certain stage such adjustment was no longer possible, so 
that continued unequal shrinkage of the mass produced unequal strains 
in the roof of the coal under its load of superposed rocks. Where the 
roof of the coal bed was a somewhat plastic shale the mobility of the 
particles of the shale permitted an adjustment of the inequalities of 
strain, resulting from the unequal contraction of the coal bed, the ad- 
justment being accomplished by the formation of rock rolls such as are 
common at the top of the No. 6 (Herrin) coal in the Carterville- 
Zeigler region of southern Illinois. ‘The roof shale in the vicinity of 
the rolls is cut by slickensided zones for several feet from the center 
of the roll, indicating a considerable lateral movement in the shale 
during the adjustment necessitated by the strains. The roof of the 
Springfield coal, however, is a hard, brittle shale without the mobility 
requisite for such adjustment. If the limestone cap rock had been 
very thick it might have withstood, without fracture, the strain due 
to unequal contraction in the underlying coal, but its average thickness 
is only 12 or 14 inches. The roof shale and the cap rock were together 
not strong enough to withstand the unequal strains to which they were 
subjected and broke under the pressure, at places marked by fissures. 

“Immediately above the cap rock is a bed of rather soft gray 
shale, the material of which was squeezed downward through the 
fissures into the coal until the inequalities of pressure were adjusted. 
The adjustment was limited to a narrow zone below the fractures in 
the roof shale and cap rock, and its effects are of slight horizontal 
extent but penetrate to considerable depths. 


CONCRETIONS ABOVE No. 5 COAL 


“Rounded concretions of calcareous, pyritic shale, called pyrite 
balls or ‘niggerheads’ and varying in size from one inch to four 
feet or more in diameter, are in places numerous along the contact 
zone of the black shale with the top of the coal. These concretions 
have been compressed less than either the overlying black shale or the 
underlying coal, and hence the laminz of the black shale arch upward 
_ over the ‘niggerheads,’ and those of the upper part of the coal bend 

‘downward beneath them. ‘The continued contraction of the coal seam, 
after the partial consolidation of the coal and of the overlying black 
shale, permitted a sufficient amount of movement to take place around 
and above the ‘niggerheads’ to give their surface a slickensided ap- 
pearance, and to cause them to fall readily from their matrix after the 
underlying coal has been removed. 
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NO. 6 COAL 


“No. 6 (Belleville or Herrin) coal is known only from the records 
of mine shafts and test borings, and as far as known is too thin to 
be profitably worked within this area. This bed was formerly mined 
at Mechanicsburg some distance east of Springfield and it is mined 
extensively 20 miles south. ‘The coal where first penetrated by the 
Mechanicsburg shaft was about 6 feet in thickness, but it thinned 
rapidly northward, and was abandoned when No. 5 coal was dis- 
covered below it. In two @f the shaft sections it was reported absent, 
but in these the horizon was marked by a black shale underlain by fire 
clay. This coal lies at an average distance of 49 feet above No. 5 
coal, the distance increasing in general toward the north. ; 

“In this quadrangle No. 6 coal varies in thickness between 2 and 
14 inches, the average being 4% inches. ‘he thickness increases rap- 
idly in a southerly direction. Near Waverly it is 3% feet thick. At 
Chatham the thickness is between 5 and 6 feet, and at Divernon it is 
nearly 8 feet thick. This coal is mined extensively in the southern 
portion of Sangamon County, and farther south in the vicinity of 

3elleville, Duquoin, Carterville, and -Herrin. 


No. 7 COAL 


“No. 7 coal is not thick enough to be of economic importance, 
measuring generally only 2 or 3 inches. In three of the shaft records 
the horizon is known only by the associated fire clay and black shale 
strata, the coal itself not being present. ‘The position of this coal is 
50 feet above No. 6 coal, and about 100 feet above No. 5 coal. 


No. 8 COAL 


“The thickness of No. 8 coal varies from 18 to 31 inches. The 
bed lies above drainage over the whole of the area except in a belt 
around 3 miles wide along the east border, and it has been eroded 
away from a strip of about equal width along the west side: of the 
quadrangle. For several years before the deeper and thicker bed, No. 
5, was discovered, this was the only coal worked in the Springfield 
region. ‘The mining was done by drifts run into the hillsides at points » 
where the bed outcropped above the level of the streams. ‘T'races of 
such workings may be seen along a branch in W. % sec. 32, T. 16 N., 
R. 5 W.; along the west bank of Sugar Creek in sec. 12, T. 15 N., R. 
5 W.; and they are numerous along the south bank of Sangamon River 
in sec. 5 and 6 'T. 16 N., R. 4 W. The greatest measured thickness 
of this coal was at the Sangamon River localities where it reached 
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31 inches. No. 8 coal lies at an average distance of about 77 feet 
above No. 7 coal, and about 175 feet above No. 5 coal. 

“No swamp conditions or soil beds seem to have been developed 
in the interval between No, 5 and No. 6 coals. Between coal beds 
No. 6 and No. 7 there is generally reported one, and in some instances 
two, layers of black shale with underclays. In a few places there is a 
thin bed of coal at one of these levels. Between No, 7 and No, 8 coals 
there is less frequently reported a clay-shale succession with a rare 
occurrence of a thin coal bed, 

“A comparison of the thicknesses of the coal beds from No, 5 to 
No, 8, inclusive, and of the distances separating them in various mine 
shafts and borings is given in ‘Table 7.” ! 


Mint Norrs 
DAWSON COAL MINING COMPANY’S MINE, AT DAWSON 


Wntrance: Shaft, about 250 feet to No. 5 coal, 

Thickness of coal: Average thickness, 5 feet 2 inches, 

Character of the coal: The upper foot and the lower foot of the 
seam are free from pyrite but there are small discontinuous lenses in the 
middle part. “Horsebacks” and niggerheads are fairly numerous. Some 
of the “horsgebacks” contain much pyrite and are very hard. The coal has 
a general dip to the east which is interrupted by small rolls or arches, 
the dimensions of which were not reported. 

Character of ‘the roof: The roof is black “slate,” 1 to 4 feet thick, 
and commonly underlies a cap-rock which attains a known thickness of 
4 feet and which in turn underlies soapstone 1 to 20 feet thick, 

Character of the floor: The underclay is 1% to 5 feet thick. It is 
reported to heave. 


BARCLAY COAL COMPANY’S ABANDONED MINH, AT BARCLAY 


Wntrance: Shaft; depth to No. 5 coal about 247 feet. 

Thickness of coal: Averages about 5 feet 10 inches. 

Character of the roof: The immediate roof ig black slate about 3 
feet thick, underlying a sandstone cap-rock 2 feet in thickness. The roof 
is reported to be good, 


SANGAMON COAL COMPANY’S NO, 8 MINH, AT CANTRALL 


Entrance: Shaft, 206 feet to the top of No. 6 coal. 

Thickness of coal: Averages 54% feet in thickness, with a maximum 
of over 6 feet. 

Character of the coal: The coal is uniform in character and contains 
thin streaks of pyrite and some pyrite nodules as the principal impurities. 
These occur in no great abundance, The coal is mostly bright and finely 


Savage, T. W., Geology and mineral resources of the Springfleld quad= 
rangle: Ill, State Geological Survey Bull, 20, pp, 116-120, 1013, 
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laminated. Clay veins or “horsebacks” are the only important interruption 
in the continuity of the bed. 

Character of the roof: The immediate roof is commonly black “slate.” 
Locally the “slate” is absent and the cap-rock rests upon the coal. The 
usual thickness of the limestone cap-rock is about 1 foot, and the “slate” 
varies up to about 4 feet. Commonly a streak of pyrite occurs in the shale 
just above the coal, which “freezes” the coal to the shale so that in mining 
about 1 inch of the coal stays up. This is said to be desirable, as it pro- 
tects the shale from the air. The slate also contains “niggerheads” which 
make the roof rather irregular. 

Character of the floor: The underclay is about 3 feet thick. It heaves 
somewhat when wet. 

CITIZENS COAL MINING COMPANY’S MINE “A,” 4% MILE WEST OF 
SPRINGFIELD 

Entrance: Shaft, 207 feet to No. 5 coal. 

Thickness of coal: Where measured the coal had a thickness of 5 
feet 4 inches. 

Character of the roof: The immediate roof in the mine is black 
“slate,” 14% to 5 feet thick, but averaging 3% feet. The cap-rock is a 
nodular limestone 12 to 14 inches thick; it is followed above by bluish- 
gray shale about 15 feet thick. Between the coal and black “slate” is 
commonly a band of pyrite with many fossils. “Niggerheads” are present 
in the black shale and “horsebacks” cut through the coal. 


PEERLESS COAL COMPANY’S MINE, AT SPRINGFIELD 


Entrance: Shaft; 223 feet to top of No. 5 coal. 
Thickness of coal: Varies from 5 feet to 6 feet 2 inches. 
Sections of the coal: 


Sections of No. 5 coal in Peerless mine, Peerless Coal Company 
Section 1—Room 18, 1st A east entry 


Thickness 
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Section 2—Room 1 off 4B south off east entry 
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Section 3—Room 11, 1st C west entrs 
Thickness 


Ft. in. 
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Character of the coal: The coal is rather hard, bright, hackly, banded, 
and contains a small amount of pyrite in plates along joint cracks and in 
lenses parallel to the bedding. Although the bed is uniform in appearance 
throughout, it is somewhat harder at the bottom and the bottom coal is 
slightly “bony” in places. The clay veins or “horsebacks,” which are rather 
common, vary in width up to more than 8 feet. 

Character of the roof: The immediate roof is black shale about 3 
feet thick, and the cap-rock is limestone 2 inches to 2 feet thick, averaging 
1% feet. The black sheety shale of the roof contains “niggerheads’’ of 
all sizes up to several feet in diameter, which in most cases project from 
the roof down into the coal, and around which the coal is always bent. 
Between the coal and the black shale there is generaily an inch or so of 
black shale and coal, representing a gradation from the coal to the “slate” 
above. Locally, however, the parting between the coal and the “slate” 
is sharp. 

Character of the floor: The underclay is a dark-gray clay, 6 feet 
thick at the sump, which heaves when wet. 


MECHANICSBURG COAL COMPANY’S MINE (NOT OPERATING), AT MECHANICSBURG 


Entrance: Shaft; 300 feet to the top of No. 5 coal. 

Thickness of the coal: Average thickness 5 feet. 

Character of the coal: The coal is uniform in character from top 
to bottom with no persistent partings or bands. There is some gypsum 
along the vertical joint cracks. The coal is finely laminated with more 
mother coal than is commonly found in the mines near Springfield. 

Character of the roof: The roof shale or “slate” is 1% to 1 foot 10 
inches thick, and the cap-rock above, where it is present, is limestone 
varying up to 1 foot in thickness. : 

Notes on No. 6 coal: About 27 feet above the bed being operated at 
the time the above observations were made (1912) is the bed thought to 
be No. 6 coal which was worked two years before. This upper bed has a 
4- to 5-inch blue band near the middle. It is about 5 feet thick and at 
the shaft lies at a depth of 277 feet. To the west it is higher and is only 
2% feet thick. East of the shaft it becomes 6 feet thick at a distance of 
140 feet, dipping 11 feet in the first 55 feet, after which it becomes level. 
At the air shaft, which is 346 feet north of the main shaft, the coal is 81 
feet above its altitude at the hoisting shaft and is only 1 inch thick. 


PEABODY COAL COMPANY’S MINE NO 6, AT SHERMAN 


Entrance: Shaft; depth to No. 5 coal 198 feet. 
Thickness of the coal: Average, 6 feet. 
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Character of the coal: The coal is laminated, free of dirt band, but 
contains considerable mineral charcoal. It shows a few pyrite bands as 
much as 1 inch thick, but these are not persistent. Thin plates of calcite 
or gypsum occupy the joint cracks. “Horsebacks” or clay slips are numer- 
ous. These are generally 2 to 4 inches across and extend various distances 
into the coal from the top, some cutting entirely across the seam. The 
filling of some of the horsebacks shows slickensided or smoothed surfaces, 
and cementation of the fillirg by calcite or possibly by pyrite is not uncom- 
mon. 

Character of the floor: The underclay is hard and locally at least 
is “frozen” to the coal. Practically no bottom was taken up at the time 
the observations were made (1912). 


SANGAMON COAL COMPANY’S MINE NO. 2, AT STEARNES (SPRINGFIELD) 


Entrance: Shaft; 250 feet to the top of No. 5 coal. 
Thickness of the coal: The coal averages almost 6 feet in thickness. 
Sections of the coal: 


Sections of No. 5 coal in mine No. 2, Sangamon Coal Company 1 
Section 1—Room 30, off south entry 21, one mile southeast of shaft 


Thickness 
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. 5 94 
Section 2—Entry 16 off stub entry 4, 4,000 feet northeast of shaft 


Thickness 
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Character of the coal: The coal is of the usual character for this 
district. Horsebacks are numerous, with a filling of hard white clay 
which is somewhat limy and carries small bi*s of coal. The coal is well 
jointed. 

Character of roof: The roof is a limy shale, 1% to 4% feet thick, 
with a cap-rock 6 inches to 2 feet thick. The shale roof holds up well and 


\ 


1U. S. Bureau of Mines Bull. 22, p. 510. 
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is not generally taken down. It carries the usual “niggerheads” which 
form “pots” projecting down into the coal and which are smoothed or 
slickensided around their surfaces. 

Character of the floor: The floor is a hard gray underclay. 


SANGAMON COUNTY MINING COMPANY’S JEFFERSON MINE, AT SPRINGFIELD 


Entrance: Shaft; depth to the top of No. 5 coal about 240 feet. 

Thickness of the coal: Varies from 8% to 6% feet, averaging 5 feet 
9 inches. 

Character of the coal: The “horseback” or clay veins are very 
numerous, so that they seriously interfere with mining operations. Many 
extend in a northwest-southeast direction; the miners, however, say that 
there is no predominant direction in which they run. The coal is com- 
monly faulted down on one side of the “slips,” the laminae being bent 
down on the downthrow side for a few feet back from the break. The 
similarity of the clay which fills the fissure to the soapstone above the 
cap-rock indicates that it apparently came from the soapstone through 
this latter bed. Pieces of the black roof shale are also common in the 
“clay veins,” but no coal fragments are found in the clay above the top 
of the coal seam. The “horsebacks” commonly extend only part way 
through the coal, unless they are large. The fissure generally widens in 
the coal from a narrow opening in the cap-rock. 

Character of the roof: The immediate roof is black laminated shale 
or “slate.” At the bottom of the “slate’’ and extending up into the shale 
and down into the coal, are many large niggerheads, some of them large 
enough to extend across an entry. In places a band of ferruginous lime- 
stone, 2 to 6 inches thick, which carries numerous fossils, lies between the 
black shale and coal. This occupies the same position as the “nigger- 
heads” and is composed of similar material. 

Character of the floor: The coal is underlain by an underclay. 


SPRINGFIELD DISTRICT COAL MINING COMPANY’S CORA OR NO. 51 
MINE, AT ANDREW 


Entrance: Shaft; 145 feet to No. 5 coal. 
Thickness of coal: Average, 6 feet. 


Roof and floor: Clay below coal, and 4 feet or more of limestone above. 


SPRINGFIELD DISTRICT COAL MINING COMPANY’S MINE NO. 52, 
AT RIVERTON 


Entrance: Shaft, depth to No. 5 coal 232 feet. 


Thickness of coal: Varies from 5 feet 9 inches to 6 feet 2 inches; 
averages 5 feet 11 inches. 


Sections of the coal: 
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Sections of the No. 5 coal in mine No. 52 of the Springfield District Coal 
Mining Company 


Section 1—Room 2, off 2d north stub off 3d east north, 
2,100 feet from the shaft 


Thickness 
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Section 2—No. 6 room off 10th west off main south entry, 
5,600 feet from the shaft 


Thickness 
Ft. in. 
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Section 8—Back entry at face of main south entry, 5,700 feet 
h 

Poe enert Thickness 
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Character of the coal: The coal has no unusual characteristics. The 
main cleat is southeast to northwest and the prevailing dip about 2% per 
cent to the east. 

Character of the roof and floor: The roof consists of black “slate” 
2% to 4 feet thick, cap-rock about 1 foot thick, and gray shale above the 
cap-rock. The floor is clay about 4 feet thick, resting upon 14 inches of 
’ hard rock below which is more shale. 


SPRINGFIELD DISTRICT COAL MINING COMPANY’S MINE NO. 53 
(WOODSIDE), AT SPRINGFIELD 


Entrance: Shaft, about 245 feet to No. 5 coal. 

Thickness of the coal: Varies from 4% to 6% feet; averages 5 feet 
10 inches. 

Sections of the coal: 
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Sections of the No. 5 coal in mine No. 53 of the Springfield District Coal 
Mining Company 


Section 1—Room 1 off the 9th west entry off the main south entry 


Thickness 
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Character of the coal: The coal is reported to lie in three benches; 
top bench about 1 foot thick, middle bench 314 feet, and bottom bench 1% 
feet. The coal has the usual laminated appearance due to dull and bright 
layers. Bedded impurities are inconspicuous. The chief irregularities 
in the coal are the clay veins (“horsebacks’’). They vary in width, the 
maximum being about 6 feet, and consist of gray or white clay in which ; 
coal and limestone fragments are embedded. 

Character of the roof and floor: The roof is black shale, 2 to 4 feet 
thick. .The cap-rock when present varies in thickness, but is not mors 
than 18 inches generally. The coal rests on underclay. It is reported’ 
that the clay beneath the horsebacks is harder and more pyritic than it is 
elsewhere. 


SPRINGFIELD DISTRICT COAL MINING COMPANY’S MINE NO. 55, 
AT SPRINGFIELD 


Entrance: Shaft; 250 feet to the top of No. 5 coal. 
Thickness of the coal: Varies from 5 feet 9 inches to 6 feet 3 inches: 
averages 5 feet 11 inches. 


SANGAMON COUNTY 223 


Character of the coal: No unusual features noted. Horsebacks are 
common and these commonly show a downward bending of the coal laminae 
on the side of the downthrow. The downthrow of one clay vein amounted 
to 18% inches, and of another, 15 inches. At a number of slips, a slight 
upward bending of the coal at the bottom of the bed opposite the down- 
throw side is evident. In general the more nearly vertical the “horseback,” 
the less the displacement of the coal on either side. 

Character of the roof and floor: The shale which forms the roof 
varies in thickness from 24% to 4 feet. The limestone cap-rock present in 
some places is commonly 3 to 6 inches thick. Gray soapstone overlies the 
cap-rock. Locally a 2- to 10-inch bed of pyrite-bearing limestone con- 
taining numerous fossils lies between the black shale and the coal. The 
floor is underclay. 


BISSELL COAL COMPANY’S MINE AT BISSELL 1 


Entrance: Shaft; about 235 feet to No. 5 coal. 

Thickness of the coal: Two measurements of the coal in this mine 
show a thickness of 5 feet 9 inches and 6 feet 1% inches, respectively. 

Character of the coal: “Horsebacks’” are common, and thin pyrite 
lenses are present in small amount in the middle of the bed. 

Character of the roof: The roof is black shale 1% to 4 feet thick, 
with locally a pyrite band 44 to 1 inch thick between the coal and the 
“slate.” “Niggerheads” are not common. The cap-rock varies from 2 
inches to 4 feet in thickness. 


UNION FUEL COMPANY’S MINE NO. 2, AT KEYS 


Entrance: Shaft; 220 feet to the top of No. 5 coal. 

Thickness of the coal: Average thickness between 5% and 5% feet. 

Character of the coal: The upper 2 feet of the bed is said to furnish 
the best coal; the next foot carries thin streaks of pyrite, and the lower 
coal is good. The main cleat is northeast-southwest, and the bed dips 
mainly to the southwest. On the extreme east, however, there is an east- 
ward dip. The coal is cut by “horsebacks.” 

Character of the roof: The roof is black “slate,’’ 1 foot 2 inches to 
5 feet thick, with a cap-rock present in places and varying in thickness 
up to about 1 foot. 


UNION FUEL COMPANY’S MINE NO. 5, AT SELBYTOWN 


Entrance: Shaft; 267 feet to the top of No. 5 coal. 

Thickness of the coal: Average, 5 feet 8 inches. 

Character of the coal: The coal has a cleat which is directed near 
east and west. “Horsebacks” are not numerous. 

Character of the roof and floor: The roof is black shale or “slate” 
with an average thickness of 8 feet but varying from 6 inches to 4% feet. 
It is reported. to make a good roof and to have but few “niggerheads.” 
The limestone cap-rock is from 4 inches to 2 feet thick. The floor is fire 
clay 24% feet or more in thickness, which heaves considerably. 


iFormerly:- Standard Washed Coal Company, Mine No. 2. 


SCHUYLER COUNTY 
PRropucTION AND MINES 
Mining operations in Schuyler County are all by nonshipping 
(or wagon) mines, and are confined to two beds, No. 2 and No. 5, of 
which probably No. 2 is the more important. During the year ending 
June 30, 1920, there were 28 local mines in the county which produced 
a total of 17,737 tons. Five of these, all in the vicinity of Rushville, 
produced between 1,000 and 4,200 tons, and according to the mining 
inspector’s reports, it is only in this vicinity that No. 5 coal is worked 
in Schuyler County. 
CoAL-BEARING RocKs 
Schuyler County is included within the area of District III as well 


Fic. 29.—Photograph of No. 5 coal in outcrop northeast of Rushville, near 
the center of sec. 23, T. 2 N., R. 1 W.; the bed is cut by a small fault 
and a nearby “horseback.” 


as IV and, because of the larger area underlain by the No. 2 coal, as 
compared with the area underlain by No. 5 coal, will be discussed in 
greater detail in the report on District III than in this report. No. 5 
coal underlies only the uplands near Rushville, for the most part in 
T. 2 N., R. 1 W., and the eastern part of T.2 N., R.2 W. In all cases 
it is worked by shaft, slope, or drift, and so far as known it has never 
been stripped to any extent in this region, though there are possibly 
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areas where it is under too light a cover to permit use of any other 
method. 

Between No. 5 and No. 2 coals, Worthen reports an interval of 
175 to 200 feet northeast of Pleasant View. Of these strata possibly 
the most conspicuous is a heavy sandstone and sandy shale member 
which is well exposed along the Chicago, Burlington and Quincy Rail- 
road between Rushville and Ray, beginning a few feet below No. 5 
coal and having a thickness of about 100 feet. 

CoaLs 
NO. 5 COAL 

The upper or No. 5 coal in Schuyler County, outcrops near Rush- 
ville, with a thickness of 4 to 6 feet, and has the usual black shale roof 
with “niggerheads” and limestone cap-rock, and is cut by “clay veins” 
or horsebacks. A photograph of one of these “horsebacks” as seen 
in an outcrop northeast of Rushville is reproduced as figure 29. So far 
as known the coal partakes of all its usual characteristics displayed in 
Fulton County. 

NO. 2 COAL 

No. 2 coal is widespread at a uniform thickness in Schuyler 
County except where it has been eroded along streams. A map pre- 
sented in Bulletin 31 of the State Geological Survey’ indicates a general 
southward dip of the coal from 580 near Littleton to 510 at Frederick 
and near Ripley. Assuming a constant interval between coals No. 2 
and No. 5 over the county, the altitude of the upper coal should vary 
from about 750 to 680 feet from north to south. As the surface alti- 
tude in Schuyler County rarely exceeds 700 feet, and as the surface of 
bed rock is somewhat lower on account of the cover of glacial drift, 
it is obvious that the upper coal can be present only in the southern 
part of the county. 

The dip is not regular to the south but is interrupted by local an- 
ticlines and synclines which bring the coal above or below the level 
that might be expected on the basis of a perfectly regular dip. 

For a more detailed account of No. 2 coal in Schuyler County 
the reader must await a later bulletin on coal resources of District III. 

No. 1 COAL, 

No. 1 coal is known to have a local distribution in the eastern part 
of the county. It is not being worked, however, so far as is known. 
Whenever seen it was thin, 18 inches to 2 feet, and in one area in two 
beds, each about 2 feet in thickness. ‘This coal as well as No. 2 will be 


described in greater detail in a later report. 


se, W. C., and Kay, Fred H., The area eon of the Colmar oil field: 
tines Btata Geological Survey Bull. 31, Plate I, 191 


TAZEWELL COUNTY 


PrRopUCTION AND MINES 


Production in tons, year ending June 30, 1920............... 721,288 
Average) production 1916-1920) anclusiver is jaca ses oe 531,272 


The production of coal from ‘Tazewell County for the year end- 
ing June 30, 1920, was a little less than one per cent of the total pro- 
duction for the State and the county ranked twentieth, Six shipping 
mines and four local mines operated in that year. ‘The names of the 
six shipping mines together with their production are given in ‘Table 6. 


Surricrat, Drrosirs 


A large part of the surface of ‘Tazewell County is morainic, and 
beneath the ridges of glacial material the drift is commonly thick. 
For instance, the preceding record of a drilling at Washington shows 
a depth to the rock of 335 feet 11 inches. It will be noted also that 
the unconsolidated material includes several water-bearing sandy hori- 
zons described as “quicksand.” ‘This record is probably representative 
of the more unfavorable conditions for exploration and development 
work that exist in the county, as it is not probable that a much greater 
thickness than 335 feet is generally present. 


COAL-BEARING Rocks 


The coal bearing rocks of ‘Tazewell County include strata of the 
Pennsylvanian system from the base up to some horizon above No. 7 
‘coal but probably below the Lonsdale limestone. ‘lhe youngest rocks 
in the county are adjacent to the Illinois from near Farm Creek to 
5 or 6 miles south of Pekin. ‘The slope of the rock surface is appa- 
rently eastward from this area, wherein it is at a relatively high alti- 
tude, and is sufficient so that the rock surface passes below the horizon 
of No. 5 coal. ‘The rock surface also slopes to the north from this 
area wherein it is relatively high so that the surface of the rock passes 
below the bed of Farm Creek, the slope to the north accordingly being 
more abrupt than that to the east. It is probable that the rock surface 
in the northern part of the county is largely below the horizon of 
No. 5 coal. It appears, therefore, from the evidence at hand, that 
there is only a small area of rocks of the McLeansboro formation in 
the western part of the county, the greater part of the county being 
underlain by Pennsylvanian rocks belonging to the Carbondale and 
Pottsville formations. 
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Record of drilling in NE. cor. sec 23, T. 26 N., R. 3 W., near Washington, 


Illinois. 
Altitude: Est. 745 feet. 
Description of Strata ~ Thickness Depth 
Quaternary system— 

Pleistocene and Recent— Ft. in. FE: in. 
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Record of drilling about 64% miles southeast of Pekin, Illinois. 


Description of strata Thickness Depth 
Quaternary system— Feet Feet 
Pleistocene and Recent— 
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The operations in ‘Tazewell County are all along or near the 
Illinois valley, where conditions are essentially the same as those de- 
scribed for Peoria County, ‘The eastern part of the county is heavily 
drift covered, and rock exposures are very uncommon if they exist 
at all. So little drilling has been deep enough to penetrate the coal- 
bearing strata that except for a narrow strip between Pekin and East 
Peoria, the distribution and thickness of the coal beds is practically 
unknown in this county. ‘There is little doubt, however, that No. 2 
coal is widespread throughout the county in workable thickness, and 
probably No, 5 coal is also present in large areas. 

Neither of these records gives sufficient detail to permit the ac- 
curate correlation of the coals. In one record the coal at a depth of 
443 feet is considered as probably No, 2, since it is obviously too deep 
for No, 5. No. 2 coal lies about 150 feet below No. 5 in the Peoria 
region, ‘lhe latter has an average altitude of 431 feet in Pekin 
Township. ‘Thus No. 2 would have an altitude of about 290 feet. In 
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the second record given above, the surface altitude is about 680 feet 
and that of the coal correlated as No. 2 is 208 feet. This is lower 
than the average altitude for the coal noted above, but the difference 
may be accounted for by the eastward dip of the rocks. The upper 
coal, No. 5, was apparently missed in drilling this hole, whereas in the 
hole near Washington it has apparently been eroded, the base of the 
drift lying below the horizon of the coal. 


POTTSVILLE FORMATION 

Concerning the character of the Pottsville formation in this 
county the only available information is that afforded by several water 
well records near Pekin and East Peoria, supplemented by data con- 
cerning the strata in the eastern part of Peoria County. It is unneces- 
sary to repeat the description of the formation as given for Peoria 
County. It may be pointed out, however, that near Peoria in the 
Pottstown mine, one workable coal lies 110 to 130 feet below No. 2 
coal. This coal lies in two benches separated by nearly 3 feet of shale, 
the upper bench 1 foot 3 inches and the lower bench 2 feet 3 
inches in thickness. It is thought to be the No. 1 coal of the Illinois 
coal, which has been mined extensively in the Rock Island region and 
in the mine at Parrville, Fulton County. Although this coal is too thin 
to be mined profitably at present, it represents a valuable resource 
which must be drawn upon some day. 

Between No. 1 and No. 2 coals there are possibly two coals of 
workable thickness, one 30 to 40 feet above No. 1 coal and the other 
about the same distance below No. 2 coal. The lower of these coals 
in some of the wells drilled in the Peoria district was reported to be 
about 30 inches in thickness, and the other between 1 and 2 feet. It 
is physically possible to mine coals 18 inches thick, with the proper 
equipment, at a cost not greatly exceeding the cost of mining the thin- 
nest of the coals now mined in the State, Eventually after the sup- 
ply of thicker coal has been exhausted, these thin beds will doubtless 
be worked. 

CARBONDALE FORMATION 

At the base of the Carbondale formation lies No. 2 coal, which 
is very probably widespread in this county, and has a thickness of 
about 3 feet. It is present at Pekin and East Peoria and at Washing- 
ton, and in the surrounding counties, and lies nearly level throughout 
a large area east of the Illinois. ‘There is only about 50 feet difference 
in the altitude of this coal at Pekin, at Bloomington, and at Washing- 
ton. This coal commonly has a “soapstone” or gray shale roof up to 
about 20 feet in thickness with a 3-foot black paper-shale overlying 
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the soapstone. The roof is especially adapted to the longwall method 
of mining which is employed in all cases where this seam is worked. 

The details of the succession between this coal and No. 5 are not 
known. In surrounding counties the strata consist largely of shale with 
massive sandstone near the top of the section not uncommonly. ‘The 
interval between these two coals in the Peoria region varies from 110 
to 140 feet, and at Bloomington it is 130 feet, or essentially the same 
as at Peoria. It is not improbable, therefore, that the thicknesses and 
succession of strata are about the same in the intermediate region 
which includes Tazewell County. Details of the succession can be 
learned by reference to the chapters on Mclean and Peoria counties. 


No. 5 coal, which underlies at least the western part of the 
county in the vicinity of Kast Peoria and Pekin, and probably extends 
as far east as Groveland, varies in thickness from about 4 feet 4 inches 
at the north to about 4 feet 8 to 10 inches to the south. It has the 
usual characteristics of No. 5 coal; that is, it does not lie in benches, 
is characteristically cut by clay veins and by pyrite-filled veins 
(“spars”), and contains banded brown or gray pyrite and a few bright 
pyrite balls in the upper part of the bed. Within the area of its out- 
crop along the bluff and beneath the drift it is fairly continuous, but 
in places is interrupted by “faults” which are interpreted as channel 
sandstone just as are the “faults” on the Peoria side of the river. Just 
northeast and south of its outcrop the coal is apt to be affected by pre- 
glacial or glacial erosion, so that considerable areas may not be min- 
able. Development work in this county and in this coal bed should 
be preceded by careful exploration by the drill. 


The strata overlying No. 5 coal vary from the usual black slate, 
clod cap-rock, and gray-shale succession to sandstone. Especially in 
Groveland Township sandstone is apparently at no place a great dis- 
tance above the coal, and locally cuts down into the black shale and 
rests upon the coal. In the vicinity of Wesley the sandstone in places 
cuts out the coal entirely, just as it does in Hollis ‘Township in Peoria 
County. 

The section between No. 5 and No. 6 coals is composed largely 
of sandstone and sandy shale, the interval between the two coals being 
about 60 feet. 


No. 6 coal in western ‘l'azewell County is irregular in thickness. 
As shown by the following sections’ it is in some places over 4 feet and 
in others less than 114 feet. 


1Udden, J. A., Geology and mineral resources of the Peoria quadrangle, 
Ill.: U. 8S. Geological Survey Bull. 506, pp. 45-46, 1912. 
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Section in the north bank of creek, one-fourth mile southwest 
of the NE. cor. sec. 24, Pekin Township 


Thickness 
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Section in west bank of Lick Creek, near junction of its two forks, 
Sec. 25, Pekin Township 


Thickness 
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Section in west bank of Lick Creek, near wagon bridge, in NW. 
cor. Sec. 31, Groveland Township 
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Careful drilling in the area underlain by No. 6 coal may discover 
areas in which the coal is as much as 4 feet thick. However, just as 
in southern Peoria. County, this coal very commonly is overlain by a 
loose, incoherent, grayish shale called “white top” which is very hard 
to hold and which makes mining very expensive, and also cuts out a 
considerable proportion of the bed. The “white top” roof has been 
described in greater detail in the discussion of the coal resources of 
Peoria County. 
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MC LEANSBORO FORMATION 


So far as known, the rocks of the McLeansboro formation are 
restricted in this county to a small area between Pekin and East Peoria. 
They include No. 7 coal, which has a thickness of 14 to 18 inches 
and lies about 30 to 35 feet above No. 6 coal. 

The lower part of the formation which constitutes the roof of 
No. 6 coal is normally dark fissile shale, 1 to 3 feet thick, or gray shale 
called “white top.” Commonly the black or gray shale is overlain by 
limestone cap-rock, 1 to 4 or 5 feet in thickness. Marly or calcareous 
shale overlies the limestone and grades upward into sandy shale or 
sandstone, which continues nearly to No. 7 coal. No. 7 coal is under- 
lain by a few feet of underclay and shale. 

The McLeansboro formation seems to have been eroded down to 
some horizon below the Lonsdale limestone, which lies near the top of 
the section on the west side of the river. 


MINABLE Coars or TAZEWEL!, COUNTY 


The coals in Tazewell County which at present are of commercial 
importance are probably only No. 2 and No. 5, and of these only No. 5 
is being worked. Very little is known about No. 2, but its persistence 
throughout the northern part of the State is a basis for inferring its 
presence in this area. No. 7 coal is apparently too thin to mine at 
present and No. 6 unsatisfactory because of its irregular character and 
poor roof. Any statement in regard to the occurrence and distribu- 
tion of No. 1 coal and the possible existence of coals between No. 1 
and No. 2 is pure speculation. It follows, therefore, that interest is 
mainly in No. 2 and No. 5 coals. 


NO. 2 COAL 


No. 2 coal is mined extensively in the Longwall District and is 
found in the northern and central portions of the Illinois coal field 
wherever shafts or bore holes have been sunk to its horizon. Com- 
monly the seam is about 30 inches thick, with a good soapstone roof, 
which is excellently suited for Longwall methods of mining. Asa rule 
it has no seriously detrimental impurities and is of slightly better qual- 
ity than higher beds in the same locality. It is believed that this coal 
is generally present in this county, but it has never been worked. 


NO. 5 COAL, 


There are several operations in No. 5 coal in Tazewell County 
along the bluff of the Illinois between East Peoria and Pekin. ‘The 
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coal has the same general characteristics as the seam in the Peoria 
district, described in the section on that county. The distribution of 
the coal is limited on the west by the Illinois valley, and in the other 
directions by pre-glacial or interglacial erosion. ‘The rock surface 
slopes rather abruptly to the north at Farm Creek, so that it probably 
passes below the level of the coal; and although it slopes somewhat 
less abruptly to the east ad south, still the grade is sufficient to cause 
the rock surface of the central and eastern parts of the county also to 
be probably largely below the horizon of No. 5 coal. 

The coal in the Fast Peoria region is locally interrypted by sand- 
stone “faults” especially in the vicinity of Wesley. ‘These sandstone 
“faults” are thought by the writer to be the filling of channels cut into 
the peat deposit shortly after its deposition. In part of the area this 
same body of sandstone lies but a short distance above the coal, the 
base of it forming the roof of the coal in the places where the shale 
roof which is generally present has been eroded. 


Mine Nores 


The following detailed description of conditions in a few of the 
Tazewell County mines will serve to set forth the general character of 
the coal and of the mining conditions in this area. 


GROVELAND COAL MINING COMPANY’S MINE NO. 1, AT EAST PEORIA 


Entrance: Shaft; depth to No. 5 coal, 85 feet. 

Thickness of coal: Varies from 3 feet to 4 feet 8 inches; averages 
4 feet 4 inches. 2 

Sections of the coal: 


Sections of No. 5 coal in Mine No. 1 of the Groveland Coal 
Mining Company 
Section 1—Room 1 off 3d stub off the 6th east entry 
Thickness 
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Section 2—Room 6 off the 10th east entry 
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Character of the coal: The coal lies as a single bench without per 
sistent partings. The thin bands of clay and mother coal, generally 
present in the face, are rarely more than \% inch in thickness, are not 
persistent at any one place, and not very important as impurities, On 
the east side of the mine pyrite bands of “brown sulphur” are commonly 
found near the horsebacks. These are pvenerally about 14% inches thick 
and may be 4 to 5 feet in length. They appear to be intimate interlamina 
tions of pyrite and carbonaceous material, 

The coal is practically uniform in thickness, the only departures from 
uniformity being near the “horsebacks” or clay slips. Where these frac 
tures occur the coal is usually slightly displaced, the bed on one side of 
the fracture being somewhat lower than it is on the other (see fig. 30). 
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Scalo In toot 
Kia 80.—Sketch of a “horseback” in No. 5 coal in the Groveland Coul 
Mining Company’s No, 1 mine at Mast Peoria. 


Commonly the fracture is at a fairly acute angle with the horizon of the 
bed, so that the roof on the downthrow side is much nearer the floor than 
under normal conditions. Similarly, the floor on the opposite side of the 
fracture is nearer the roof than usual. However, the floor does not com 
monly rise as high as the roof is down-faulted, there apparently being’ 
some compensation either in the coal or in the adjacent strata, These 
phenomena in the roof and floor are spoken of as “rolls.” 

The coal on the east side of the mine is badly fractured, but the 
fractures are not so generally filled with clay as they are elsewhere, 
Instead, pyrvite-filled cracks, called “spar” by miners, are the common 
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thing. Although rarely more than “4 inch thick, they are very hard to 
drill so that the miners do not like to work in the part of the mine where 
they are common. Furthermore, there are cracks (‘blind slips’) which 
penetrate the coal and pass up into the roof but in a fresh face are not 
discernable, and which produce an extremely treacherous roof that is 
practically impossible to control. 

Character of the roof: ~Incidental to the preceding description of the 
coal some mention has been made of certain difficulties encountered in 
the roof of this mine. Other characteristics may be mentioned. 

The massive sandstone which lies a short distance above the coal 
throughout much of this area as well as the area south of Peoria on the 
west side of the Illinois, is exposed above the coal in a number of places 
in this mine. The sandstone has a very irregular base and accordingly 
lies at various heights above the coal, in places very close to the bed or 
even resting on it. Apparently there are no places where the sandstone 
cuts out the coal, though this condition is reported to have existed in an 
old mine a short distance to the north. 

The usual roof is black shale, 8 to 14 inches thick, with clod and 
limestone above. The lower 2 inches of black shale or “slate” is called 
“draw slate.” This is commonly “frozen” to the coal. ‘The break that 
takes place in mining near the top of the bed commonly occurs an inch 
or two below the slate. If the break occurs in the slate so that the “draw 
slate’ parts from the overlying shale, the material that is left lacks co- 
herence and is difficult to keep. In this mine when the “draw slate” 
comes down it is soon followed by all the rest of the material up to the 
sandstone, In some localities in the mine this means as much as 20 feet 
of material. 

The so-called cap-rock is a layer of fossiliferous gray limestone 2 to 
8 inches thick which in places is hard but more commonly is shaly, with no 
supporting strength. The clod lying between the black shale and the 
“cap-rock” is a massive, dark gray, loosely coherent shale, about 14 inches 
thick, that falls readily. Overlying the cap-rock is a gray shale which 
continues up to the sandstone a distance of about 18 feet or less. 

Character of the floor: The floor is underelay. No unusual char- 
acteristics other than the rolls associated with the horsebacks were noted. 


JOHNSTON CITY BIG MUDDY COAL AND MINING COMPANY’S 
NO. 3 MINE, AT PEKIN. 


Entrance: Shaft; depth to the top of No. 5 coal 205 feet. 

Thickness of coal: Reported to average 4 feet 8 inches. 

Character of the coal: The following description is based upon in- 
formation obtained from the mine manager. The coal has not been seen 
by a Survey member. 

The coal lies in a single bed, without benches. The few discontinuous 
bands of “sulphur” near the horsebacks and the little hard pyrite balls 
and lenses, are said to be too infrequent to seriously damage the coal. 
Horsebacks are fairly numerous and their removal entails considerable 
waste. 

Character of the roof: The roof succession consists of 6 to 12 inches 
of black shale, called “slate,” which sticks to the coal so that presumably 
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either a few inches of coal is left in the roof or some of the shale comes 
down with the coal. Above the black shale is about 12 inches of clod, above 
which there is commonly 6 to 8 inches of limestone. This, however, is 
locally absent. A thick bed of shale overlies the limestone. 

Character of the floor: Underclay about 18 inches thick. Below 
the clay is 12 inches of limestone which in turn is underlain by more clay. 

The general characteristics of the coal in this mine are probably 
very similar to those of the coal in the Tazewell Coal Company’s mine 
which is operated on an adjacent property. 


TAZEWELL COAL COMPANY’S MINE NO, 1, AT PEKIN 
Entrance: Shaft; 162 feet to the top of No. 5 coal. 
Thickness of coal: Varies from about 4 feet to about 4 feet 10 inches; 
averages 4 feet 8 inches. 
Sections of the coal: 
Sections of No. 5 coal in mine of the Tazewell Coal Company 
Section 1—Face of second entry off main south 
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Character of the coal: The coal lies in a single bed with no benches, 
but contains discontinuous streaks of clay and mother coal, and near the 
horsebacks or clay slips lenses of pyrite are common. There is some cal- 
cite along the joints faces. ‘“Horsebacks” are numerous and commonly 
so impregnated with pyrite that they are very hard. Fig. 31 is a repro- 
duction of a sketch of a horseback. It will be observed that the clay vein 
plays out in the overlying shale into a number of cracks and that the 
underclay has been squeezed a short distance upward into the fracture. 
At the veins the cap-rock commonly shows a slight displacement. The 


Rati s 
OKA Fire KK xX iia BEA RR Eee ay EE 
Fic. 31.—Sketch of a “horseback” in No. 5 coal in the Tazewell Coal Com- 
pany’s No. 1 mine at Pekin. 
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side of the fracture in the coal is generally irregular, but also commonly 
shows “smooths” or slickensides. 

Character of the roof: The immediate roof is dark shale or “slate,” 
8 to 12 inches thick, which commonly sticks to the coal, so that either the 
upper 2 or 3 inches of coal is left up or the lower 2 or 3 inches or more of 
the shale comes away with the coal. This makes no particular difficulty. 
About 12 inches of clod lies between the black shale and the cap-rock. The 
latter is a limestone which is solid only locally and then is about 8 inches 
thick. 

Character of the floor: The underclay is about 12 inches thick. It 
becomes hard 12 inches below the coal, but the upper part heaves badly in 
the air, and especially wnen it is wet. 
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Brimfield, description of mine 
at ediases sete sete. 184-185 

Bryant, description of mines 
Se etic HONOR SG to Tere eee 104 

C 

Canton Coal Mining Company, 
Nowe) mineie canteen os 59, 95 

Canton, description of mines 
NEAT a aracust ee 95-96, 101, 104 
Nos (6) coal nearest ce 84 
Canton shale member....... 78-79 

Can‘rall, description of mine 
VOM talaarslsectes Grant oe Sieusres 216-217 

Carbondale formation, descrip- 
HOM OL -\55 seen ee 31-37 
Peoria County ........- 160-176 
principal ‘coals of yo i...26.). 31 


Sangamon County ..... 205-207 
Savage’s section of 
thickness of 
Worthen’s section of....... 32 
Carlinville limestone ....... 43-44 
outcrop of, in Macon County 139 
Case Coal Company, see M. E. 
Case Coal Company 
Cass County, coal resources 


Obs, diibaiees, dere Rica yeericc er 62-66 
PCOlOLY OF a. siicccloctos aa aes 62-65 
Keyes eink, Jexon nave? Mb Gero Gat 63-64 
INGA Pea Cor Palle gins bale ckilcaleac 65-66 
production of coal in....... 62 
section of Pennsylvanian 

Strata int csc saeterstlcassusteces 63 
Rrigikaleee Ol maes ad BOE eO Ob 65 
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Channel sandstones ......... 
Sethe aisricegre 163, 165-175, 2380 
Chemical character of coals.45—-56 
Chester sono aetaracereons vcore 18, 30 

Chillicothe, description of mine 
il) omy rape ere aera is anna 181-182 
NiopeWacOal nearer cisccitelssts 181 

Christian County, chemical 


character of coals of...46, 54 
COAl TESOUTCES OF sarnisrsisismiic 67 
Citizens Coal Mining Com- 
pany, log of shaft of. .119-120 
Mine “A,” description of .61, 217 
Lincoln (Citizens) mine, de- 
Seription OL. series 59, 1238 
Clark Coal and Coke Company, 
Empire No. 2 mine, de- 


Serip clon! Ota cee 60, 191-1938 
Clinton; ‘coals near’ 2... a0). srr 75 
loge of .boring near........ 71-72 
thickness of drift.at....... 68 
Coal-bearing rocks of District 
TV tis, onic Steatueiaepeeatatiioes 17-44 
Coals below No. 1 coal....... 26 


Colfax Coal Company (C. H. 
H. Fisher), Colfax mine, 
description of..... 60, 182-133 
Collier Cooperative Coal Com- 
pany, No. 1 mine, descrip- 
GON OL waren tomo 60, 194-195 
Crescent Coal Company, No. 1 
mine, description of...... 
Se on ee 60, 193-194 
Crew Brothers’ mine, descrip- 
HON Of cc eee Ghee 181-182 
Cripple Creek Coal Company, 
mines at Bryant, descrip- 
WON OL acco Ate eee 59, 104 
Crows Mill limestone. ..20, 43, 208 
Cuba, description of mine at 


sinters ssengietntes 96-97, 100-101 
log of boring near........ 81-82 
Nos Grcoalineaneee ss! ances 84 
unconformity in Carbondale 

NCAT ivcjuis « sc\ook ch omer unions 33 


Dahinda, log of boring near.. 112 
Danville District, average an- 
alyses of coals in........ 56 


Dawson Coal Company’s mine, 
description of ........ 61, 216 
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Dawson, description of mine at 216 
Decatur, Carlinville limestone 


CT Bare Sic GO DRIRIA BEE MECNECIO OO 43 
depth of No. 6 coal at..... 139 
description of mine at. .146—-147 
log of air shaft at...... 140-142 


New Haven limestone at.... 44 
No. 7 and No. 8 coals near. 438 


Devonian, distribution of..... 18 
DeWitt County, coal resources 
OL Neterr crc cieueueteee er uernrctenate 68-75 
PCOLOCVZOL Ricans uisstebniers 69-74 
glacial deposits in ........ 68 
lOSS Of sMORINS SG sre siete 69-73 
No. 9 coal and associated 
gtratan dn errs see ere shel sperelis 44 
SUEU CUNO Otntenretetar cesterelerchs 74 
District IV, geography of...11—-15 
Imiporbancewot sow. tact: 9 
interval between No. 7 and: 
INGHSaCOm Simin sts. ruresetere 43 
production of coal in...... 9 
rock formations of........ 17-44 
shipping mines in......... 59-61 
Dis*rict VII, Carlinville lime- 
SEONE is neta a tiers) ave e hi egerate 44 
interval between No. 7 and 
INO. 8G sr COAlSminia re ie terse ers 43 
Divernon, Carlinville limestone 


BEL Me crc eres setae ces oar ere deua tere o 
No. 7 and No. 8 coals near. 43 
Drift, gas wells associated 


WAT Enictstne oteeteeearetone eaters 68 
relation of to mining opera- 
TLODS tame atch sie 14,. 179-180 


thickness of...11—-14, 68, 76, 
106-107, 127, 189, 148, 204, 226 
Drill records, use of........ 15-16 
E 
Eagle Mining Company, Can- 
ton mine, description of. . 
ECan Se lO Oe aOR 59, 95-96 
East Cuba Coal Mining Com- 
pany, mine No. 1, descrip- 
TONGOL wee aoe cre suchas 96-97 
East Mapleton Coal Company, 
“Hast” mine, description 
OLE anpaletvmeeran easy eo cugieicit 60, 199 
East Peoria, channel  sand- 
STONES NEARS awe rosters 173 
description of mine at. .233-235 
McLeansboro formation at. 232 


INO W2nCOal abcess areaienentne tere 229 
Now5=coallsateactmtesineeccds 230 
INO nT Coal ea tare aerate wien 232 
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Edinburg, No. 5 coal at...... 67 
Ellisville, No. 1 coal at....... 80 
Elmwood, No. 6 coal at...... 182 
Etherly, log of boring near... 111 

F 

Fairview, dome near ........ 83 
Farmer City, coals near...... 75 
LOPAOTMOOLIN OV aliens caveat ere 69-70 
thickness of drift at....... 68 


Farmington, description of 
mines near’. .91—92, 97-98, 102 


“Faults,” see Channel sand- 
stones 
Fire clay below No. 1 coal. .20, 202 
Fiatt, anticlinal structure near 83 
description of mine at... .99—100 


log of boring near........ 81-82 
Floor of No. 5 coal, Fulton 
(Gouna Voter ra feveners euec stone aioe 

Peorias @ountyars rec ehienunees 191 


see also Mine notes for the 
various coals 


Franklin County, average an- 


alyses of coals in........ 56 
Frederick, No. 2 coal at...... 225 
Fulton County, Carbondale 

LONGI ON Alia seetetene (o,susrs, were 33 

chemical character of coals 

Oligo tdwksern a Bioreiels teas 46-48, 54 

coal resources of...... ~ 76-105 
PAOLO NOt orale cielo sceeuecaeiess 76-82 
POE Githde Wa Sou oomunann 76 
LOS Of, DORIN PIN tyiieas i seis 81-82 
Lonsdale limestone in...... 42 
mine notes from ........ 91-104 
No: 1 coal ania. css as 30, 104-105 
NOs 2icOaliin castes cei 104-105 
Now5reoal inte asses one 34, 87-91 
INO MOLCOAlIN: cine. c.homicieyes + 84-87 
INO COMM IN eyes ers intel: ade ae 
oil and gas possibilities in.83-84 
production of coal in....... 76 
shipping mines in........59, 76 
SELIUCHUPOROLN, cuysustetel cas yore 82-84 
variegated shale below No 

le (OE Wah nieces eRe Oem hore 41 
Fusulina, see Girtyina ventri- 

COsSa ( 

G 


Galena-Platteville, distribution 
OP oth tect nis eae eins woke 
Gallatin County, Carlinville 
limestone *inysc¢2 en tse} 43 
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Galva, log of boring southeast 
OL soya etteo ta otic. Creatine 113-114 
Galva Mining Company’s mine, 
Gle(eray NaN Ge 5 ooo naa 116 
Gas wellstinldniite. sir etec es 68 
Genuine Norris Coal Mining Com- 
pany, No. 1 mine, descrip- 
WONG Anwenon on 59, 103-104 


Girtyina ventricosa ......... 
ree F 21, 78, 133, 177, 207 
Glacial moraines, distribution 
OLS Ste eet era otaustove shoes 11-14 


Glasford, description of mines 
MEAP A Pes siertanievatesecieln 186, 199 


Grady farm, log of well on.142-143 
Grout, F. F., assistance of... 11 


Groveland Coal Mining Com- 
pany, mine No. 1, descrip- 


LG Obie s & Grea oo 61, 2338-235 

Groveland, No. 5 coal at...... 230 

INOAGecoall-atiwaomieicniicnes 231 
H 


Hallsville, thickness of drift at 68 
Hanna, description of mines 
MOAT Mie ey eset enor 186, 191 
Henderson Township, logs of 
bonin's ine cricminie 108-109 
Hoffman’s mine, description of 
BAe a a ak ie 60, 201-202 
hover Chi ONG CEs vc anudoe sor 156 
Horseback in No. 5 coal...... 
. 88-90, 187-189, 210-218, 225 


OVISUNUOLE stevens caretanete acats 212-213 
J 
John D. Young’s mine, de- 
Scriptlons of sree rth 115-116 


Johnston City Big Muddy Coal 
and Mining Company, No. 
3 mine, description of.... 
wae sey neal deasteemetantc is 61, 235-236 


Kay, F. H., assistance of..... stat 
Kenney, thickness of drift at. 68 
Keys, anticlinal structure near 209 


description of mine at..... 223 
Kickapoo Creek, No. 6 coal 

Alonousa mrt: 182 

section of rocks along..... 165 


thickness of drift along.... 179 
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Knox County, chemical char- 
acter’ of coals) Of.5....<. 49 
coal resources of....... 106-116 
QUITt ANS oscar a idoekupstateersates 106 
(qe0) OFEAAORE Bicones otace: 107-11 


logs Of pPorings sin. oneurrers 
..,. 108-109, 111, 112, 118-114 


mine notes from........ 115-116 
production of coal in...... 106 
Shipping; mines anes 106 
Knoxville, description of mine 
CARI nA ABER a oSlae, c 115 
Nos, 6 coal neark. caer 107 
L 
Lamarsh Creek, channel sand- 
stones: near Wa... cc es 172 
a. Salle anticline.) o2.0.8.. Sb), Bi 
La Salle District, average an- 
alyses of coals in........ 56 


“La Salle” formation, see Car- 
bondale formation 
La Salle limestone.......... 43 
La Salle, log of boring at.... 131 
Latham Lincoln Coal Com- 
pany’s mine, description 
OF Me hints ee 59, 123-126 
Leitner Coal Company’s mine, 
channel sandstones in. 166-171 
No. 1 mine, description of.. 


Cee meee 60, 197-198 
Lick Creek, No. 6 coal outcrop 
ON a ei daise sisgene ae eee 231 
Limestone above No. 6 coal... 41 
Lincoln, description of mine 
ALLS yearn ae 123-126 
log of boring near...... 120-121 
Hogvotishatr atanenencee 119-120 
Littleton, No. 2 coal at....... 22D 
Loyd, log of shaft of coal mine 
BG) one cvetetel grease ner ee ceereneraes 150 


Logan Coal Company, No. 1 
mine, description of...60, 191 

Logan County, chemical char- 
acter (oft coalsy ofa mcr 49, 54 
coal resources of....... 117-126 
description of drift in. .117-119 

LOS SHOE cwellsiinenye sine eee 
PICLENS nce 117-118, 119-122 
mine notes from........ 1238-126 
production of.coal in...... 117 
shipping mines of....... 59, 117 
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Longwall district, average an- 
alyses of coals in........ 56 
character of McLeansboro 
HOPMALON aN seweeetiinanwe 40-41 
Lonsdale limes*one ....42, 77, 178 
correlation of with Rock 


Creek limestone ........ 207 
Lovington, Carlinville lime- 
SLONC\AUIE saree cate tetcketctet 44 
depth of No. 6 coal at...... 139 
New Haven limestone at.... 44 


No. 7 and No. 8 coals near.. 43 
Lower Mississippian, distribu- 


[BUOs MMOD eaten PIS CLEANS Ore Ore 18 
Lynn Township, log of boring 
Lin dys bax s, crtvsiy svaxeueyalena’ ale 113-114 
M 


McLean County, character of’ 
McLeansboro formation in 


Bee ie a, 6 oss 36, 41 
chemical character of coals 

OLGA Piece eM Oe 49-50, 54 
coal resources of....... 127-138 
geology: Ofee.is eves 12h 
identification of coals near. 132 
logs of borings in...... 128-131 
Lonsdale limestone in...... 42 
TeMUaN INKS omcaw ee > 6 32 hes 
Noss 7a CNS ta stetevers eeie a 42 
No. 9 coal and associated 

SGr ata Kin mytcee cheno ctonens 44 
production of coal in...... WaHe 
section of strata between 

No. 2 and No. 5 coals.... 136 
shipping mines in....... 60, 127 
thickness of Carbondale for- 

Mationwinyretr tae crore 35 
thickness of drift in........ 127 


McLean County Coal Com- 
pany. log of shaft of. .128-129 
description of mine of. .133-138 

McLeansboro formation ..... 
Pate Sane 176-179, 207-208, 232 


general description of..... 37-44 
Macon County, Carlinville 

limestoneriniae es cre crater 139 
character of McLeansboro 

Se LOPMAION) Uae verte 36, 38 
chemical character of coals 

OE Meals hates coe 50, 54, 55 

coal resources of....... 139-148 

POLO YN OL Mite rocirne 139-144 


logs of borings in.......... 
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MING NOTES! cea ck nis 6 sere 145-147 
No. 9 coal and associated 
SUPAGAMI Nae terte ticle seis eel 44 
production of coal in...... 139 
shipping mines in......, 60, 139 
thickness of Carbondale for- 
TVALTON MMe ekietee oseanes 35 
thickness of drift in....... 139 
thickness of Pottsville in... 31 
thinning of No. 6 coal in... 140 


Macon County Coal Company’s 
mine, description of..... 
Beenie wersdecs 60, 146-147 

Macoupin County, Carlinville 
IHMESCOMO AGS. rei wee oi cetere 

Maple’on, channel sandstones 
LEXGERTI A! G.crcity 6 AI CRORE EO OER RS 173 

description of mines at. .198-199 


Mapleton Coal Company, No. 
1 mine, description of .198-199 


Maplewood Coal Company, No. 
1 mine, description of..59, 97 


Maplewood Colliery Company, 
No. 2 mine, description 


Oban Ce ree Retecrerslctevacwhenans 59, 97-98 
Maquoketa shale, distribution 
Ota isenrae Risers ter otaseveretsers 18 


Markets for District IV coal. 15 
Maroa, Carlinville limestone at 43 


log of well near........142-143 
thickness of drift at....... 68 
Mason Ci’y, drill hole at..... 148 

-Mason County, coal resources 
ORM Siete teeth cie os eeions case ees 148 


M. E. Case Coal Company, No. 
1 (Walben) mine, descrip- 


LION SOL Atti cistre 60, 195-197 
channel sandstones near... 173 
Mechanicsburg, description of 
PMN Viste ratsc: «sane reitscne te 218 
NOG FOS Nati cisis.asterarciean avers 214 
Mechanicsburg Coal Com- 
DAD VASHINIMN cea s vedecutiels) Stora 218 
Menard County, coal resources 
OL nance Rikeh a santa whe 149-154 
geology of ..... fa orton: 149-150 
loGnot eshadhalnoteyacy olue den 150° 
mine notes from ....... 150-154 
TeOUBOYATSH bol Peel open seach en Cace toa 149 
production of coal in...... 149 
shipping mines in’... ..))2% 60 
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Middleton Coal Company, Mid- 
dleton mine, description 
Od, (alaaierarubtenzcrae eee 59, 101 
Middletown Coal Company’s 
mine at Middleton, de- 
SCRUPUIONI Of | warden a 150-151 
Mines! ini District DVii..0. <2. 59-61 
Mine Notes: 
No. 2 coal, McLean County. 


SG PAC OC er ae 133-1385 

Peoria County ....... 200-202 
No. 5 coaJ, Fulton County.. 

Fas Bice tescocaoa Sa aa 91-104 
KnOXTCOUTIEY ae cei 115-116 
McLean County...... 135-138 
Macon Countyarucnies 145-147 
Menard County ...... 150-154 
PeortaiGounty..5 0... 191-199 
Sangamon County... .216—223 
Tazewell County ..... ABM 

No. 6? coal, McLean County 
acti Ree conf ee ae e233 
No. 6 coal, Macon County.. 147 
Peoria ‘Countya orm aoee 184-186 

No. 7 coal, Peoria County. . 
tee ep eno a 181-182 
Mississippian system ........ 30 


Monmouth Coal Company, 
mine No. 1, “boulder” in 


Looe Chewing Geers ola an tier 88 

deseription of ........ 59, 98-99 
Morgan County, log of boring 
NM eettes! orey Auskchs «tenons ieoreale 

Morris; welll log’ ofrgsc.. 05. <: 73 


Moses, Thomas, assistance of. 11 
Mt. Pulaski, log of shaft at.. 122 
Mt. Pulaski Colliery Com- 
pany’s mine at Mt. Pul- 


aski, description of...... 126 
Murphysboro district, average 
analyses of coals in...... 56 
N 


National Coal Mining Com- 
pany, Farmington mine, 
desceriptione ote vse 102 

New Haven limestone. .20, 44, 139 

Newsam Bro’hers, No. 4 mine 
Masashi et eb “atelleise ere 60, 199 

Niagaran limestone, distribu- 
TONG OL Pe rteter cen rerie 18 


pany’s mine, description 
fo Utes mahn Aken ey acdc ere ae 60, 145-146 
shaft docioheiaunn stra 143-144 
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pean Carlinville limestone 
EROS Cee SS 43 
Aas of No. 6 coal at..... 139 


description of mine at..145-146 
No. 7 and No. 8 coals near. 428 
Shoal Creek limestone at... 139 


“Niggerheads,” association of 
wath No: 5) coals ens e sei 213 


Norris, description of mines 
Bbeecoe cusses 92, 98-99, 108-104 


No. . coal, chemical character 


76, 80. 81, 107, 140, 202, 225 
limestone above SE eee 30 
TOOL OL isa chore 80-81, 105 


No. 2 coal, chemical character 
Ofer wants AG, 495505752) 54, 56 

Ine District LViswe-autor ios cee 

Soe es 30, 65-66, 75, 76, 

80, 107, 114-115, 140, 148, 
149, 161, 199-200, 225, 228, 232 
mine notes for.133-135, 200-202 
roof of...105, 161, 200, 232, 244 

section of strata above in 
McLean County .:.-.... 136 


No. 5 coal, “boulders” in... .88—90 
characteristics of in Sanga- 

MoOnaCounty a. a.eeiee erie 210 
chemical character of...... 

aie ee eee a 46—49, 50, 54, 56 
comparison of with No. 6 


COal ict ac a nee 84-86 
HOOT ROT yee oa 89 
horsebacksmni=rareeine eee 88-90 


in) District) [Vase S4.Os 165 
78-79, 87-91, 107, 114, 144, 
148, 149, 161-163, 186-191, 
206-207, 210-213, 2255 232-233 

irregularities Tide reer 187-191 

mine notes for........- 115- 
116, 135-138, 145-147, 150- 
154, 191- 199, 216-223, 233-237 


roof of. . .67, 78, 79, 87, 163, 
188- 191, 213, 225, 230-281, 1293 
cnolls Zena ee ee, pent 88-90 
section of strata below..... 136 
SUNUGtOTENOT met aces cy. Wace 57 
fhicknesst0f Gee. acer oe 186-187 
unconformity of with No. 6 
COn Se eeetirs crs aareishoneete 78-79 
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No. : coal, chemical character 


49, 50, 51, 52, 58, 55, 56, 84-85 
comparison of with No. 5 


loys Ineo An ENO OIC Oni 84-86 
difficulties of working in Pe- 
Orla’ County escent 182 
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STAe 35, 37,,76, 77-79, 84- 
87, 107, 114, 149, 175, 182- 
184, 206-207, 214, 230-231, 2382 
Mine, Notes aLOL woes 
Ne Coates 132-133, 147, 184-186 
TOOL Oley aers 176-177, 182-183 
thinning of in Macon County 140 
unconformity of with No. 5 
Coal Beies.tusrunee oe ee teks 78-719 
No. ie coal, chemical character 
setae eerete cakes ay oheTase les, LS 


mine cio for eases waeone 181-182 
roof ;Of/ iin Messe es 75, 178 
Now Scoala 42-43, 208, 214-216 
Ne SD COaN Ae a ccsrtees ater aoe 44 
10) 

Oil and+gas possibilities in 
Fulton County «..... =< 83-84 
Oneida, No. 6 coal near...... 107 


Orbiculoidea missouriensis .22, 206 
Orchard Mines, description of 

mines near. .197-198, 200-201 

Nom 2rcoallatircercrasc) nsreqseysee 200 
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Parnell, thickness of drift at. 68 


Peabody Coal Company, mine 
No. 6, description of..... 


ITE iaisvscctapohavctle (avelese 61, 218-219 
Peerless Coal Company’s mine, 
description of ....... 217-218 


Pekin, description of mines at 
Bey tone Rash coat vate 235-236, . 237 
log of boring southeast of.. 228 
McLeansboro formation at. 282. 


Non 28codalsatirn san: wd a etateiate 229 
INO ube COA Wa tare crete rcte creti 230 
INCOMGR CORN Bikes ade onco eae 231 
SINo-s7 ccoalgats naib roew stern alers 232 
Pendergast Brothers’ mine, 
GESCLIPTION OF Hvajencus)ele eicps 116 
Pennsylvanian system, general 
description: Of" <i s.scaa-- 17-44 


SUDGIVISIONS (Of. voices ers 20 
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Peoria, channel sandstones 
MICA TOM a ckeiOiefapsis sevsrare 173-174 
description of mines at.... 
oto conta 191-1938, 195-197 
thickness of Pottsville near. 30 


Peoria County, Carbondale 

AOLMASLONS INMiame ka cies ws 
channel sandstones of...165—175 

character of McLeansboro 


fOLMACION! Ins sw erevciem << 10 36 
chemical character of coals 
OL Aeiisstcmeete eleva sis 50, 51, 54, 55 
coal resources of....... 155-202 
POOLOGY, Obwale ciensieleseieiecs-6 155-180 
limestone above No. 6 coal 
NWA Sis trio SES TONO RIES 41 
log of poring: In... 6... 156-158 
Lonsdale limestone in...... 42 
McLeansboro formation in. 
ee Sane saver anels 176-179 
mine notes from....... 181- 
182, 184-186, 191-199, 200-202 
Nos eoalieinion acer eracee 202 
INGESAGOEUGIN woe oma omc 199-200 
ING} Corll tle gooadoc 34, 186-191 
INiOF GucOalbinizie amis cierto: 175 
INGS We Cod mea sscuod 42, 180-181 
production of coal in....... 155 
shipping mines in....... 60, 155 
variegated shale below No. 
Iii COel GT eer erates: iteerehcee sire Al 
Petersburg, description of 
MUNG RAL sp Akieree an elses LOM 


“Petersburg” formation, see 
Carbondale formation 


Pleasant View, No. 2 coal near 225 


INO 5) TOE) GA, agondoedioacc 225 
Pottstown, description of mine 

AUa peaches cress Skee. 201-202 

log of mine shaft at....... 156 

INGwlecoaltatarerc/rceinks tote 202 

INowmZecoaliaten eon meceunia 199 


Pottsville formation, correla- 
tion of by means of fossi 


plants cteciedcitercierensce et 31 
deSCEIption! _Olspeisee ieee ene 
lye 20-81, 158-160, 205, 229 


Pre-glacial valleys, influence 
OL On MINING saeyen atic rere 
Sacre oi 14, 161-168, 179-180 
Prentice, log of boring near.. 66 


Princeville, description of mine 
BU ae roaki terseanese ae eas 185-186 
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Ralls Ford shale member..... 207 

Ripley, No. 20coalvat: << ij... 225 
Riverton, description of mine 

Nb, among dod Gr MOO OCS 220-221 


Rock Creek limestone, see 
Lonsdale limestone 
Rock Island district, average 
analysis of coals of...... 56 
“Rolls simeNow5 coals acs «ic 88-90 
Roof, No. 1 coal Fulton County 
SUee cue Saste ws 80-81, 105 
No. 2 coal....105, 161, 200, 232 
No. 5 coal.67, 78, 79, 87, 163, 
188-191, 218, 225, 230-231, 233 
No. 6 coal, Peoria County.. 
Sires hs eeoemeure 176-177, 182-183 
No. 7 coal, DeWitt County. 
areca le catheter ene trenches 15, 178 
see also Mine notes for the 
various coals 
Rushville, No. 5 coal near .224—225 
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S+. David, description of mine 
EA a St RECIPES A 58 Oe 93-94 
St. Peter, distribution of..... 18 
Saline County, average analy- 
SCSLOLMCOAlS ier ran « 56 
Sangamon County, anticlinal 

Structuresini aerctesisieio oe 209 
Carbondale formation in... 

BR Pe ee rald cone vce cratateions 205-207 
chemical character of coals 

Ofer oe aoe Ol Oe wid. gop 
coal resources of....... 2038-223 
PCOLOLV HO faeces eee 203-208 
limestone above No. 6 coal 

TTS are raced sync we cist et teteeens 41 
locHof boring wn racieces ac 20-24 
Lonsdale limestone in...... 42 
McLeansboro formation in. 

Siar ra eiecatacar ol tteroetetons 207-208 
mine notes from ....... 216-223 
INOr Greco serene tents 214 
INGORE TOE aot a wigan ten oncom 214 
No, 8) coal in... 42, 214-216 
Pot’sville formation in..... 205 
production of coal in....... 203 
‘shipping mines in....60-61, 203 
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ANALYSES OF ILLINOIS COALS 
Compiled by G. W. Hawley 


INTRODUCTION 


A study of the chemical character of Illinois coals based on new 
face samples collected in 1921 from approximately 100 mines in various 
parts of the State was begun with a view to extending our knowledge 
‘of the chemical properties, heating quality, and special adaptability of 
all Illinois coals. A bulletin will be issued at an early date which will 
present the conclusions based on these data, but it seems desirable to 
publish the analytical data prior to the complete report. The analyses 
have been combined with data previously published by the State Geo- 
logical Survey? ? and also by the United States Bureau of Mines. 
References to the bulletins in which the analytical results of coal 
samples collected by the United States Bureau of Mines have been pub- 
lished, are indicated throughout the tables of analyses in order that the 
detailed descriptions of the samples may be consulted. 


ANALYTICAL DATA 
ANALYSES oF MINE SAMPLES 


Table 1, which gives an alphabetical list of counties including the 
district ‘classification (see fig. 1) and the coal beds for each county, 
serves as a cross reference. 

The complete analyses of mine samples grouped by coal beds, un- 
der which the counties represented are arranged alphabetically, are given 
in Table 2. Analyses having the same index number are of samples fc" 
a single mine. Obviously, not as much dependence can be placed on a 
single analysis from a given mine as may be placed on a group from 
one mine. Two sets of values are given for each sample—one including 
‘the normal or coal-bed moisture, and the other calculated to the dry- 
coal or moisture-free basis. There is also given the value of the unit- 
coal in British thermal units as derived by the formula previously ex- 
plained?. 


= 1. Parr, S. W., Chemical study of Illinois coals: Ill. Mining Investigations 
NE -'3;; 1/97'6. 
2. Parr, S. W., Purchase and sale of Illinois coal on specification: Ill. State 
Geo!. Surv. Bull, 29, 1914. 
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In Table 3 are presented the average analyses and heat values for 
separate mines and by counties grouped according to the districts shown 
in figure 1. 


TABLE 1.—Alphabetical arrangement of counties. 


County Coal bed |- District County Coal bed | District 
PONG es seeteulies ee oes eS 6 VII |McLean 2, 5 IV 
Wrens «ea etter cere eee 2 ~ I |Menard 5 IV 
@athowns 20 dee ees 2 III |Mercer 1 Til 
Whristina esas eet an ste 1, 2, 6 | IV, VII |Montgomery 6 VII 
@limtonses 23-2 8-5 _ Lh 6 Moultrie 6 Vil 
Hiraniisne = secs ae se 6 VI |Peoria 5 IV 
Hulton stesso a he 2 28 1, 5 | III, IV |Perry 6 | VI, VII 
Gaulatines 2s a tee Se 5, 6 V |Randolph 6 VII 
TUNIC See eee tS Sa Le 2 St. Clair 6 VII 
DEGKSON Sea eee eee 256 II, VI |Saline 5 Vv 
LaSalle. ___- mal be oda aian ay Sangamon 56 IV, VII 
Livingston__ ae pe I |Schuyler 1; 2 IIL 
ogan_. 4 5 IV |Shelby--_- 6 VIL 
Macon__._-- aes 5 IV |Tazewell-_- 5 IV 
Macoupinc:- at ee 6 VII |Vermilion Gand VIII 
Madisone ssa. Liat 6 VII |Washington 6 VIL 
Marion__-_-- ee 6 VII |White 6 Vv 
Marshall__---- nee 2 I |Williamson 6 VI 
MeDonough. . 2 -.25-22522-55= 2 Til 
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TABLE 2.—Andalyses of mine samples (not exactly indicative of commercial 


output). 
eH 
iS Proximate analysis of coal 
€ Ist: ‘‘Asreceived,’’ with total 
a 5 moisture 
a al 2nd: “Dry” or moisture free 
is g County 
ee 3| 2| 28| ¢ 5 alee 
Egle ane a| | 338] 38 4 Soe 
2 us} gS a aes S <j = S 6 oe 
eS 5 s 3 3 el eS (e) F 8 
4 & A Oo pe Ih eds es act 0 | ieee 
No. 1 Coal. 
5229 21 | 7/12 |\Christian___-_- 1 | 11.27 | 38.68 | 40.55 9.50 | 2.07 +30 | 11445: |_---_- 
Dry | 43.59 | 45.70 | 10.71 2.33 .387 | 12898 | 14666 
5230 21 | 7/12 |Christian______- 1 | 11.52 | 38.78 | 41.01 8. 69 2.42 AOE |) LUGAS a eee 
Dry | 43.83 | 46.35 9. 82 2.73 | 1.10 | 13163 | 14707 
5231 21 | 7/12 |Christian_______ 1 | 11.13 | 39.21 | 41.26 8. 40 2.56 ri) eal fas Wy a ee eS 
Dry | 44.12 | 46.43 9.45 2.88 - 69 | 13183 | 14779 
12469 105) 3/21 |\Pulton 2... 222 1 | 11.38 | 38.66 | 39.51 | 10.45 4.52 280. A486) eee 
Dry | 43.62 | 44.58 | 11.80 5.10 -98 | 12905 | 14979 
12470 105 || 3/21 |Wulton_ 22. -- 1 | 11.42 | 38.17 | 40.07 | 10.34 4.76 -45 | 11409 |____-- 
Dry | 43.09 | 45.24 | 11.67 5.37 -51 | 12880 | 14934 
12471 105 | 3/21 Fulton_________ 1 | 10.84 | 38.42 | 40.91 | -9.83 5. 61 104) || tebe al me eee 
Dry | 438.09 | 45.88 | 11.03 6.29 .61 | 12959 | 14939 
5338 19 | 8/12 |Mercer_________ 1 | 13.23 | 40.29 | 37.20 9.28 4.37 w42-| 20104) | 22- == 
Dry | 46.43 | 42.88 | 10.69 5.04 -47 | 12797 | 14641 
5339 19 | 8/12 |Mercer_________ 1 | 15.24 | 37.66") 35.73 | 11.37 4.80 | 1.47-| 10353 |_____-_ 
Dry | 44.44 | 42.15 | 13.41 5.66 | 1.73 | 12214 | 14478 
5340 19 | 8/12 |Mercer_________ 1 | 15.15 | 39.06 | 38.48 7.31 3.30 Lia ee2o2e eee 
Dry | 44.44 | 42.15 | 14.41 5.66 | 1.73 | 12214 | 14478 
5363 19 | 8/12 |Mercer_________ 1 | 14.97 | 38.27 | 37.07 9. 69 3.75 .33 963 7| sa oeee 
Dry | 46.03 | 45.36 8. 61 3.89 .19 | 13260 | 14760 
5364 19 | 8/12 |Mercer_________ 1 | 14.46 | 40.42 | 35.33 9.79 4,23 7695)) 107808 aoe eee 
Dry | 44.99 | 43.61 | 11.40] 4.95 -43 | 12749 | 14712 
5365 19 | 8/12 |Mercer_________ 1 | 14.07 | 39.95 | 34.01 | 11.97 4.55 708: ||-105254|Soeee= 
Dry | 47.24 | 41.382 | 11.44 | 4.94 .59 | 12603 | 14551 
5359 18 | 8/12 |Mercer_________ 1 | 14.58 | 39.49 | 36.82 9.11 5. 60 +15, | 10894) }ee=—== 
Dry | 46.49 | 39.59 | 13.92 5.29 .91 | 12247 | 14604 
5360 18 | 8/12 |Mercer_________ 1 | 15.07 | 38.14 | 37.44 9.35 4.85 O49 107900 sees 
Dry | 46.23 | 43.09 | 10.68 6.56 .18 | 12754 | 14642 
5361 18 | 8/12 |Mercer______._.] 1 } 14.10 | 39.60 | 36.73 9.57 3.92 225°) 10956 ate 
Dry | 44.91 | 44.017] 11.02} 5.71 .388 | 12705 | 14618 
5371 17 | 8/12 |Mercer________- 1 | 17.75 | 39.50 | 34.61 8.14 5.53 +86 | 10485: |. - 2 
Dry | 48.03 | 42.08 9.89 6.72 | 1.05 | 12687 | 14373 
5372 17 | 8/12 |Mercer_________ it 17.50 | 38.78 | 33.66 | 10.06 4.51 -29 | 10238 4.--__- 
Dry | 47.00 | 40.80 | 12.20 5. 46 .35 | 12409 | 14372 
No. 2 Coal. i 
5324 1 | 8/12 |Bureau_______- 2 | 16.65 | 36.66 | 38.58 8.11 3.40 .67 | 10740 |-__--- 
Dry | 438.99 | 46.29 9.72 4.07 .80 | 12884 | 14533 
5325 1 | 8/12 |Bureau_________ 2 | 15.08 | 40:12 | 36.35 8.45 | 3.68 -91 | 10831 |----_- 
Dry | 47.25 | 42.80 9. 95 4.33 | 1.07 | 12754 | 14431 
5326 1 | 8/12 |Bureau_2_.____- 2 | 16.83 | 36.54 | 39.19 7.44 2.64 89 10788) | === 
Dry | 43.93 | 47.12 8.95 3.17 | 1.07 | 12970 | 14463 
5312 10 | 8/12 |Bureau________] 2] 14.88 | 38.69 | 37.25 9.08 | 3.83 | 1.07 | 10685 |__-.-_ 
Dry | 45.45 | 43.76 | 10.79 4.50 | 1.25 | 12553 | 14357 
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TABLE 2.—Analyses of mine samples (not exactly indicative of 
output)—Continued. 


commercial 


8 Proximate analysis of coal 
q 1st: ‘‘Asreceived,”’ with total 
‘2 5 moisture 
A eae 2nd: “Dry” or moisture free 
RP g County : 
2 et 1g 2 o% | x 
S s oi 3 fea eS te 3 § 
° 6) 2 vn 2 BS Oo sy 2, a 5 + 
"a = S Sr On ies sales Saiueares chalice) Meo ia ae 
| a A iS = > ee <j 1) o faa} Pp 
5313 10 | 8/12 |Bureau_____--- 2 | 17.43 | 38.07 | 39.44 | 5.06] 2.68 noo | DLOZ0R/ Es eo 
Dry | 46.10 | 47.76 6.14 3.25 .63 | 13407 | 14462 
5314 10 | 8/12 |Bureau__-_----- 2 | 16.07 | 39.68 | 38.36 | 5.89 2.96 TOLL OG | eee 
Dry | 47.28 | 45.71 7.01 3.53 -63 | 138363 | 14571 
5348 8) | 8/12) | Bored. = - 2 | 15.19 | 39.67 | 38.69 6.45 2.20 -99 | 11206 |_-----. 
° Dry | 46.78 | 45.60 7.62 | 2.62 | 1.17 | 13213 | 14480 
5349 8 | 8/12 |Bureau_--_-__-- 2 | 17.34 | 37.12 | 39.28 6. 26 2.80 .49 | 11006 |_----- 
Dry | 44.90 | 47.52 7.58 | 3.38 -59 | 13814 | 14612 
5350 8 || 8/12) |Bureaus___-__- 2 | 16.97 | 38.66 | 34.83 9.54 2.25 | 2.29 | 10397 |_-.---- 
Dry | 46.56 | 41.95 | 11.49 2.71 | 2.91 | 12522 | 14386 
2641 230 | 7/09 |Calhoun__-___- 2 | 10.62 | 38.13 | 39.65 | 11.60 | 4.96 W224) Pee see 
Dry | 42.67 | 44.36 | 12.97 | 5.55 12557 | 14806 
5205 21 | 7/12 |Christian__.-__.| 2 | 12.07 | 89.36 | 41.91 6.66 | 3.74 0K) LEON | eee 
Dry | 44.77 | 47.66 7.57 | 4.26 .09 | 138393 | 14730 
5206 21 | 7/12 |Christian_____- 2 | 12.53 | 38.00 | 40.62 8.25 | 3.67 rol |ELIS8O) Eee eae 
Dry | 44.12 | 46.44 9.44 4.22 .35 | 13020 | 14641 
5207 21 | 7/12 |Christian_____- 2 | 14.30 | 39.54 | 40.30 | 5.86 2.00 oe eldiGO9) ea ee es 
Dry | 46.14 | 47.02 6.84 | 2.33 -28 | 13544 | 14702 
5367 6 | 8/12 |Grundy_______. 2 | 19.97 | 38.16 | 37.45 | 4.42 1.82 65 | 10936 |_----- 
Dry | 47.68 | 46.79 5.53 2.27 .79 | 13664 | 14603 
5368 6 | 8/12 |Grundy-.-__..- 2 | 18.95 | 37.60 | 38.23 5.22 2.46 a Ms COV fey fi ee 
Dry | 46.39 | 47.16 6.45 3.04 .79 | 138309 | 14400 
5369 6) |) 8/12, (Grondy--c_ 22. 2 | 19.66 | 37.01 | 38.16 | 5.17 | 2.03 +88) | 10734 |_-__ 2- 
Dry | 46.06 | 47.50 6.44 2.53 | 1.03 | 13360 | 14337 
5373 5).| 8/12 |\Grundy___-.-.- 2 | 17.29 | 38.61 | 36.69 7.41 2.87 | 1.44 | 10708 |___--- 
Dry | 46.68 | 44.36 8.96 | 3.47 | 1.74 | 12947 | 14447 
5374 5 | 8/12) (Grundy +__.-_. - 2 | 13.73 | 39.87 | 42.19 | 4,21 2.04 | 1.47 | 11787 |______ 
Dry | 46.22 | 48.90 | 4.88 | 2.37 | 1.71} 13662 ) 14466 
5377 5 | 8/12 |Grundy________ 2 | 17.01 | 39.48 | 36.74 6.77 | 3.32 | 1.05 | 10834 |___-__ 
Dry | 47.57 | 44.27 | 8.16} 4.00 | 1.27 | 13055 | 14446 
5375 7 | 8/12 |Grundy__-___-- 2 | 16.84 | 38.37 | 41.19 | 3.60 1.74 204 | 11508: {2-2 - 
Dry | 46.13 | 49.53 | 4.34 | 2.08 .05 | 138838 | 14583 
5376 7 | 8/12 |Grundy~_-__-_-- 2 | 15.81 | 39.28 | 39.77 6.13 2.30 Sal [oe 2A i 
Dry | 45.48 | 47.24 7,28 2.73 -28 | 13318 | 14545 
5378 7a S/120 Grundys 222s) 2 | 16.23 | 38.71 | 40.61 4.45 2.47 Oe |) Ola ae 
» | Dry | 46.22 | 48.47 | 5.31 2.94 -38 | 13683 | 14610 
5225 14 | 7/12 |Jackson____-_-- 2 7.72 | 35.09 | 48.56 | 8.63] 2.01 .29 | 12248 |______ 
Dry | 38.02 | 52.62 9.36 2.18 -31 | 13272 | 14839 
5226 14 7/12. |Jackson._-__--. 2 8.77 | 32.78 }.50.58 7.87 2.00 O02 |ek2200n eee 
Dry | 35.93 | 55.44 |. 8.63 2.19 .03 | 13430 | 14885 
5228 145)\(57)/12" Jacksons. 2 9.18 | 34.70 | 51.58 | 4.54 60 «05 } 12752 |---x 
Dry | 38.20 | 56.80 | 5.00 - 66 -06 | 14040 | 14867 
5248 Leas /12) | acksons 22-2: 2 9.88 | 33.23 | 52.438 | 4.46 70 189) £2709) |e 
Dry | 36.87 | 58.18 | 4.95 ayirl .36 | 14103 | 14926 
5249 13) °7/12' |Jackson=-_—_--- 2 | 10.91 | 33.51 | 51.20) 4.38 1.14 220°] 12508" |=--2-- 
Dry | 37.61 | 57.47] 4.92 1,28 .23 | 14034 | 14863 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


2 | Proximate analysis of coal 
g 1st: “‘Asreceived,” with total 
z 5 moisture 
2 2nd: ‘Dry’ or moisture free 
zg E County o,) a 
S o ~ w 3 
ogee Bl coos Sale a 5 | 8 
3 s |: BB trae fe loa lime lees lene 
more A | [ee se eat ieee eee ee 
5250 13 | 7/12 |Jackson____-_-- 2 9.76 | 33.45 | 52.07 4.72 |. 1.08 -51, | 12629) |--_-_- 
Dry | 37.06 | 57.71 5.23 1.20 .56 | 13996 | 14874 
5351 12 | 7/12 |Jackson_--___-- 2 9.51 | 33.13 | 52.12 5.24 - 66 - 94 1.12500 |_--._- 
Dry | 36.62 | 57.59 5.79 .73 | 1.03 | 13814 | 14758 
5252 12 | 7/12 |Jackson_.---__- 2 9.37 | 33.39 | 49.29 7.95 2Al 94 | 21972: |e ee 
Dry | 36.48 | 54.38 8.78 2.32 | 1.03 | 13208 | 14671 
5253 12} 7/12 |Jackson__-_---- 2 9.99 | 32.51 | 51.88 5. 62 - 62 -20 | 12308 |------ 
Dry | 36.12 | 57.63 6.25 . 69 .22 | 13673 | 14686 
5496 16 | 8/12 |Jackson__-_-__- 2 9.25 | 34.67 | 50.53 5.55 1.41 wdS5| "22528 eee 
Dry | 38.20 | 55.68 6.12 1.56 14 | 138804 | 14834 
5497 16 | 8/12 |Jackson__-_____ 2 9.56 | 34.52 | 50.47 | 5.45 1.32 2TH 2483 1) Sees 
Dry | 38.16 | 55.83 6.01 1.46 -30 | 13781 | 14811 
5498 16 | 8/12 |Jackson..--__,-| 2 9.20 | 34.48 | 50.54 5.78 1.44 -19 | 12481 |-_-_-- 
Dry | 37.97 | 55.66 6.37 1.59 21 | 13746 | 14814 
5286 15 |} 8/12 |Jackson__--_--- 2 8.32 | 35.28 | 51.10 5.30 1.39 <19.} 12671 [2222-- 
Dry | 38.49 | 55.74 5.77 1.53 -21 | 13822 | 14791 
5287 15 | 8/12) |Jackson__.__.=- 2 8.86 | 35.00 | 49.74 6.40 1.69 107 | 12436) | Ses2e= 
Dry | 38.40 | 54.57 7.03 1.85 .08 | 18645 | 14830 
5288 15 | 8/12 |Jackson___-___- 2 8.91 | 34.03 | 53.17 | 3.89 1.15 3078) 12844 eee eee 
Dry | 37.36 | 58.37 | 4.27 1.26 -O8 | 14101 | 14823 
12662 104 | 6/21 |Jackson________ 2 4.56 | 37.90 | 44.23 | 13.31 6. 62 -03 | 11886 |------ 
| Dry | 39.71 | 46.35 | 13.94 6.94 .03 | 12106 | 14921 
| 
12663 104 | 6/21 |Jackson_____-_- 2 4.57 | 34.75 | 46.22 | 14.49 7.63 SOLO LOLO teen 
Dry | 36.41 | 48.41 | 15.18 8.00 .04 | 12229 | 14934 
5388 2 | 8/12 |LaSalle.______ 2 | 14.22 | 39.49 | 36.94 9.35 4.46 -80 | 10887 }------ 
Dry | 46.03 | 43.06 | 10.91 5.20 :93 | 12691 | 14562 
5389 2 | 8/12 |LaSalle-._.__..- 2 | 15.16 | 40.13 | 38.10 6.61 2.99 -64 | 11147 |------ 
Dry | 47.32 | 44.88 7.80 | 3.51 .70 | 13138 | 14458 
5390 2 | 8/12 |LaSalle_______- 2 | 14.43 | 40.01 | 35.89 9.67 4.47 | 1.03 | 10678 sees 
Dry | 46.75 | 41.94 | 11.31 5.23 | 1.21 | 12476 | 14404 
5306 3 | 8/12 |LaSalle._____- 2 | 14.29 | 41.35 | 38.73 5. 63 2.09 «19)| 11487.) 2222. 
Dry | 48.24 | 45.18 6.58 2.44 .22 | 13401 | 14504 
5307 3 | 8/12 |LaSalle_.______ 2 | 16.05 | 37.03 | 37.06 | 9.86} 4.35 | .59 | 10459 |-____. 
2 Dry | 44.11 | 44.16 | 11.7 5.18 .70 | 12458 | 14440 
5311 3 | 8/12 |LaSalle____.___ 2 | 14.82 | 40.93 | 35.20 9.05 3.42 99 | 10760 |______ 
Dry | 48.05 | 41.33 | 10.62 4.02 | 1.17 | 12632 | 14401 
5351 9 | 8/12 |LaSalle________ 2 | 16.52 | 38.88 | 36.50 8.10 2.87 | 1.02 | 10686 |------ 
Dry | 46.57 | 43.72 9.71 3.44 | 1.22 | 12800 | 14412 
5352 9 | 8/12 |LaSalle________ 2 | 17.77 | 39.05 | 34.15 9.03 | 3.92 | 1.25 | 10279 |-._-__ 
z Dry |-47.48 | 41.55 | 10.97 | 4.76 | 1.52 | 12500 | 14334 
5353 9 | 8/12 |LaSalle._______ 2 | 18.06 | 39.02 | 32.94 9.98 2.74 } 2.20} 10209 |_---—- 
Dry | 47.62 | 40.20 | 12.18 3.34 | 2.69 | 12460 | 14460 
84450 102 |. 3/22 |LaSalle_-______ 2/14.5 | 36.0 | 41.7 7.8 3.5 GUM NL L309 Sees 
Dry. | 42.0 | 48.9 9.1 4.1 .79 | 13010 | 15564 
84451 102 | 3/22 |LaSalle._______ 2 | 14.0 34.9 | 43.2 7.9 2.3 +90" | 11240))) 
‘ Dry | 40.6 | 50.3 91 2.7 | 1.04 | 18070 | 14584 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


1 Lord, N. W., and others, Analyses of coals: U.S. Bureau of Mines Bull. 22, pt. 1, p. 85, 1913. 


\ 


<I 
3 Proximate analysis of coal 
a Ist: ‘“Asreceived,’’ with total 
e & é moisture 
Re) 2nd: “Dry” or moisture free 
4 E County is - 
~~ Qo be q q s 
g 3 Seales | ae 2 3 | 8 
2 S S = % Ba © a a ; ~ 
2 co} B s “a 7 wo fra} pea » ™ 
3s q fe) ° og tO a 3 fe) é q 
H =) A o = > & <j RM o —Q p 
84452 102 | 3/22 |LaSalle_-__.--- 2 | 15.7 33.9 | 41.9 8.5 4.0 OU LOSOON ease 
Dry | 40.2 | 49.7 10.1 4.8 -70 | 12800 | 14528 
10264 103 | 9/17 |LaSalle__.__--- 2 | 12.61 | 38.89 | 42.36 6.14 23668 oee 11892 coeees 
Dry | 44.51 | 48.46 7038) |) 8204 |E2 22 13608 | 14830 
10263 103 | 9/17 |LaSalle__-_-__-_-- 2] 12.19 | 39.92 | 40.18 Gel 7a a2eo Gl Beene LGB 7s\|ee eee 
: Dry | 45.47 | 45.75 8.78 Pa) Ha eae. 13289 | 14780 
1741 1B.M. | 6/05 |LaSalle--__--_-- 2 | 13.87 |\37.26 | 38.56 | 10.31 3.44 |_2_..- 109801) Geeeee 
Dry | 48.26 | 44.77 | 11.97 | 3.99 |_----. 12755 | 14792 
1742 1B. M. | 6/05 |LaSalle______-- 2 | 15.55 | 36.21 | 40.66 7.58 £334) Gan Lee eer aes (ee 
Dry }:42.'86: 48. 14°) 8598 | ob62)s 0 2 oloe ce oeeo eee 
1779 1B.M. | 6/05 |LaSalle____---- 2 | 12.39 | 36.89 | 41.80 SO ose eoee ae 113998|2-2225 
Dry | 42.11 | 47.71 | 10.18 | 4.47 |_----- 13012 | 14743 
5357 4 | 8/12 |Marshall___~_-- 2 | 16.46 | 38.48 | 38.27 6.79 2.91 20) )| kL 625 eee 
Dry | 46.06 | 45.80 | 8.14 3.48 -384 | 13360 | 14764 
5356 4 | 8/12 |Marshall-____--- 2 | 16.79 | 36.81 | 40.34 | 6.06 | 2.59] .41 | 11130 |______ 
Dry | 44.23 |; 48.49 7. 28 3.11 -49 | 13375 | 14620 
5358 4 | 8/12 |Marshall_-__-_- 2 | 17.54 | 37.42 | 40.11 4.93 2.19 Se Valli py ee fee 
Dry | 45.37 | 48.63 6.00 2.56 -50 | 13669 | 14703 
5412 11 | 8/12 |Marshall__.---- 2 | 12.92 | 41.69 | 37.60 7.78 2.38 ~64 | 11597 }__--__ 
Dry | 47.87 | 43.19 8. 94 2.73 .73 | 13819 | 14836 
5413 11 | 8/12 |Marshall_.----- 2 | 13.10 | 38.73 | 39.64 8.53 | 3.47 J 65s) TI4TAS ees 
Dry | 44.56 | 45.61 9.83 3.99 .75 | 18134 | 14832 
5414 11 | 8/12 |Marshall_--..-- 2 | 13.82 | 41.34 | 35.88 | 8.96] 3.28 =O00)|| 1h 206) ea eee 
Dry | 47.97 | 41.64 | 10.39 3. 81 .59 | 13106 | 14901 
5232 22 | 7/12 |McDonough___.| 2 | 19.35 | 31.70 | 40.61 | 8.34] 2.31 | .37 | 10392 |______ 
Dry | 39.35 | 50.40 | 10.35 2.87 -46 | 12898 | 14605 
5233 - 22 | 7/12 |McDonough..--| 2 | 16.46 | 33.94 | 42.46 7.14 1.71 wll | 01064 oes 
Dry | 40.63 | 50.83 8.54 2.04 .14 | 13246 | 14660 
5234 22 | 7/12 |McDonough.---| 2 | 16.39 | 34.26 | 41.36 7.99 2.04 500" |) LOSE |easeae 
Dry | 40.97 | 49.47 | 9.56] 2.44 -40 | 13130 | 14725 
9728 213 |11/16 |MceDonough_...| 2 | 14.89 | 35.48 | 40.75 SESS .on eee 10969 |__---_ 
Dry | 41.68 |} 47.88 | 10.44 | 4.43 |__-.-- 12887 | 14678 
$729 213 {11/16 |McDonough----|- 2 | 16.83 | 34.68 | 39.79 | 8.70 | 3.94 |_----- 106255 | Seeee = 
Dry | 41.71 | 47.83 | 10.46 | 4.74 |__-_-- 12778 | 14565 
5426 100 | 8/12 |McLean._-__---- 2 | 10.13 | 45.00 | 35.92 8.95 | 3.27 aka fa Eek Ce) (Eee ee 
Dry | 50.07 | 39.97 | 9.96] 3/59 .82 | 13029 | 14723 
5427 100 | 8/12 |McLean_-_--_---- 2 | 11.34 | 40.05 | 39.18 9.43 | 3.18 -90 | 11394 |_____- 
5 Dry | 45.17 | 44.19 | 10.64 | 3.58 | 1.01 | 12851 | 14643 
5428 100 | 8/12 |McLean____---- 2 | 10.61 | 41.87 | 35.94 | 11.58 | 3.79 092 || 11225) |e_---= 
a : Dry | 46.84 | 40.21 |] 12.95 | 4.24 | 1.08 | 12557 | 14752 
5429 100 | 8/12 |McLean.-_------ 2 | 12.31 | 42.17 | 38.03 7.49 | 2.69 -94 | 11636 |------ 
Dry | 48.09 | 43.37 | 8.54 | 3.07 | 1.07 | 13270 | 14722 
5430 100 | 8/12 |McLean_-_------ 2 | 12.00 | 42.00 | 37.96 8.04 | 2.37 | 1.28 | 11634 |-_---_ 
Dry | 47.73 | 43.14} 9,13 2.70 | 1.40 | 18220 | 14759 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


3 Proximate analysis of coal 
| Ist: ‘‘Asreceived,’’ with total 
5 5 moisture 
S a 2nd: ‘‘Dry”’ or moisture free 
B 5 County a 
8 2 & 2 5 q q 3 
Bel ene os Blog bes eae A 2 | 8 
Ba S . B | ee acs ee Sel ee omen alien 
4 si a S| a) 25 ie 4 A | oO 5) len 
5433 100 | 8/12 |McLean-_-_--__--- 2) 11.27 | 42.17 | 39.27 7.29 yet No i Bee A IE QSheG jie 
Dry | 47.53 | 44.25 8. 22 3.28 | 1.26 | 13279 | 14684 
3044 2B. M. | 3/06 |McLean-___-___ 2 | 10.25 | 35.88 | 40.11 | 13.76 PTO hace Sees 11149 |__--.- 
55 Dry | 39.98 | 44.69 | 15.33 Bt Lo see 12422 | 15028 
3045 2B, M. | 3/06 |McLean__-_-_-- 2 9 88 | 35.99 | 38.22 | 15.91 Bald. cee 22 ae ee. eee ne 
55 Dry | 39.93 | 42.42 | 17.65 HOO jase eee eee 
9709 214 |11/16 |Schuyler-____-_ 2 | 12.34 | 38.11 | 42.29 7.26 ARSON | aoe ree L184. jee sess 
Dry | 43.48 | 48.24 8.28 492 ee oes 13507 | 15011 
9708 214 {11/16 |Schuyler-_-___- 2 | 12.73 | 37.56 | 41.88 7.83 Ey yl ea LTG21 Ne aoe 
Dry | 43.04 | 47.99 8.97 5.46 [seeoee 13316 | 14924 
No. 5 Coal 
5283 31 | 8/12>|/Pultome___-_- 22 § | 15.18 | 87.17 | 35.17 | 12.48 3.45 | 1.70 | 10201 f__-.-. 
Dry | 48.82 | 41.45 | 14.73 4.07 | 2.00 | 12026 | 14441 
5284 Sl 88/12) | roltome ese 5 | 16.94 | 35.68 | 37.15 | 10.28 2:98: 1531) 10314); oe 
Dry | 42.95 | 44.73 | 12.32 3.59 | 1.57 | 12418 | 14446 
5285 Sl al8/l2) | ultone == seee 5 | 18.42 |-34.98 | 37.66 8.94 2.33 80) | 10270) |EZSees 
Dry | 42.88 | 46.15 | 10.97 2.85 | 1.06 | 12587 | 14371 
5296 31 } 8/12 |Fulton_-_------ 5 | 16.82 | 37.28 | 33.45 | 12.45 2.84 | 1.69 | 10580 |______ 
Dry | 44.81 | 40.23 | 14.96 3.42 | 2.02 | 12038 | 14479 
5298 3l || 8/12 |\Fulton- --_-2.-2 5 | 16.52 | 37.17 | 36.54 9.77 | 3.91 .81 | 10394 |__--_- 
Dry | 44.52 | 43.78 | 11.70 4.69 .97 | 12451 | 14409 
5341 31 | 8/12 |Rultom-__2----- 5 | 17.37 | 35.71 | 37.86 9.06 2.34 | 1.14 | 10420 |__-__- 
Dry | 43.22 | 45.82 | 10.96 2.83 | 1.38 | 12610 | 14398 
5293 29 | 8/12 |Fulton___._--__ 5 | 17.13 | 36.23 | 34.44 | 12.20 3.03 | 1.79 9846 Ibo ee 
Dry | 438.72 | 41.55 | 14.73 3.66 | 2.16 | 11882 | 14252 
5297 29 | 8/12 |Fulton________- 5 | 16.59 | 35.98 | 37.20 | 10.23 ANOT A Lede a| LOT | Peas ees 
Dry | 43.14 | 44.61 | 12.25 4.88 | 2.12 | 12314 | 14354 
5300 29) 8/12) | Ralton ses 5 | 15.41 | 35.67 | 39.04 9.88 3.31 seh || LODZ aes 
Dry | 42.16 | 46.15 | 11.69 3.92 - 61 | 12505 | 14443 
5292 287) 8/12) }Paltone =222 2226 5 | 17.39 | 37.00 | 35.69 9.92 2.74 | 1.14 | 10273 |__-__- 
Dry | 44:79 | 43.20 | 12.01 3.28 | 1.36 | 12485 | 14416 
<A 
5295 28 | 8/12 |Fulton_-.---._- 5 | 16.33 | 36.27 | 36.58 | 10.82 3.40 | 1.94 | 10246 |_____- 
Dry | 43.34 | 43.72 | 12.94 4.06 | 2.32 | 12247 | 14371 
5299 28 | 8/12 |Fulton_________] 5 | 16.33 | 36.75 | 38.02 8.90 2.59 | 1.02 | 10604 )__-___ 
as Dry | 43.92 | 45.44 | 10.64 3.10 | 1.22 ; 12674 | 14421 
5342 32 | 8/12 |Fulton____-____ 5 | 13.66 | 38.46 | 37.06 | 10.82 3.64 | 1.26 | 10689 |_---_- 
Dry | 44.54 | 42.92 | 12.54 4.22 | 1.46 | 12379 | 14462 
5343 32 | 8/12 |Fulton__-._-_-_ 5 | 14.53 | 37.46 | 38.35 9. 66 3.18 | 1.60 | 10804 |_-____ 
Dry | 43.83 | 44.87 | 11.30 3.72 | 1.87 | 12641 | 14525 
5344 3251) 8/l2)|Pulton-— - 222 5 | 15.80 | 35.84 | 37.67 | 10.69 3.00 | 1.79 | 10460 |_---__ 
Dry | 42.56 | 44.74 | 12.70 3.57 | 2.12 | 12423 | 14520 
5345 30))) 8/12"|(Pulton--_-2 <2 5 | 16.36 | 33.91 | 38.19 | 11.54 2.93 | 1.27 | 10186 |-__-=2 
Dry | 40.54 | 45.66 | 13.80 3.50 | 1.51 | 12179 | 14431 
5346 30 | 8/12 |Pulton_:_..-___ 5 | 16.33 | 35.50 | 37.01 | 11.16 2.89 | 1.84 | 10220 |_-___- 
Dry | 42.42 | 44.23 | 13.35 3.45 | 2.20 | 12213 | 14889 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output )—Continued. 


8 Proximate analysis of coal 
q Ist: ‘‘Asreceived,” with total 
3 5 moisture | 
2 2nd: ‘‘Dry” or moisture free 
Re q Conuty iis 
| 3 BL 2 iees ff ie E cis 
8 Ls © 4 = BE] ge 4 2 be 
pee We leer oa) 82) lhee qeen hal 
4 5 A Sal Sa || — na | oO ma |p 
5347 30 | 8/12: |Fulton___._____ 5 | 15.85 | 36.12 | 38.12 9.91 3.36 | 1.47 | 10494 |______ 
Dry | 42.92 | 45.30 | 11.78 4.00 | 1.75 | 12471 | 14386 
12442 110° )),3/21 \ultom 2-22. -- 5 | 15.43 | 33.62 | 39.47 | 11.48 Ze OOW Leh hOB SOmlee see 
Dry | 39.76 | 46.67 | 13.57 2.66 | 1.67 | 12285 | 14473 
12443 101) 3/20 WPulton 22" --- 5 | 14.43 | 34.60 | 39.09 | 11.88 2.:82).2.45 | 10320) )\/2- 322 
; Dry | 40.43 | 45.69 | 13.88 3.29 | 2.86 | 12061 | 14297 
12444 Ta15}'3/20 | Rultones- ==> = 5 | 15.00 | 33.10 | 37.31 | 14.59 3.38 | 2.86 O834-|= sere 
Dry | 38.94 | 43.89 | 17.17 3.98 | 3.36 | 11569 | 14300 
12445 1113/21 | Pulton:< <= .-2.. 5 | 14.69 | 34.07 | 40.18 | 11.06 2280 Idee) | L0883 ae 
Dry | 39.94 | 47.09 | 12.97 3.32 | 2.05 | 12172 | 14266 
12446 1103/21 |Pulton=2—--=- = 5 | 14.52 | 34.46 | 37.64 | 13.38 2.91 | 2.74 | 10045 |______ 
Dry | 40.31 | 44.04] 15.65 3.40 | 3.21 | 11752 | 14261 
12447 DE sy 2ieeultoneeee ese. 5 | 14.75 | 33.18 | 38.89 | 13.18 3.70 | 1.54 9869 |------ 
Dry | 38.92 | 45.62 | 15.46 4.34 | 1.81 | 11577 | 14298 
12448 DLs 3/21 s\Rultone ce — = 5 | 14.28 | 38.93 | 38.76 | 12.08 2.56 | 1.98 | 10329 |______ 
Dry | 40.75 | 45.22 | 14.03 2.99 | 2.31 | 12061 | 14316 
12472 112)))3/21, Fulton: 2. ---_- 5 | 155382 | 85:12 | 38.05 | 11.51 2.59 | 1.41 | 10482 |_____- 
Dry | 41.48 | 44.93 | 13.59 3.06 | 1.66 | 12379 | 14617 
12473 112 | 3/21 |Fulton___--_--: 5 | 15.09 | 35.37 | 39.41 | 10.13 2268); 12/29) | LOE | ee 
Dry | 41.66 | 46.41 | 11.93 3.16 | 1.66 | 12650 | 14631 
12474 12 S\e3d/2be|Poltonss2=--.-— 5 | 15.56 | 35.68 | 38.92 9. 84 Pr 4ou| At 330|) LOCOS aan ee 
Dry | 42.26 | 46.09 | 11.65 2.88 | 1.58 | 12735 | 14668 
12475 1129}° 3/20 |ultone .- 2-2 =. 5 | 14.56 | 35.37 | 38.98 | 11.09 272) |) 1.88 |) 1058t, |e ee 
Dry | 41.40 | 45.62 | 12.98 3.19 | 1.62 | 12884 | 14512 
12476 123/21 | Eualtons=s222 2. 5 | 15.39 | 33.82 | 38.77 | 12.02 3.40 | 1.67 | 10838 |______ 
Dry | 39.97 | 45.82 | 14.21 4.02 | 1.97 | 12219 | 14565 
12477. 112 3/21 |Pultons 22... 5 | 15.66 | 34.65 | 37.56 | 12.13 2.93 | 1.88 | 10242 ;______ 
Diy | 41.08 | 44.59 | 14.38 3.47 | 2.23 | 12144 | 14583 
12439 Tisai ns ela elton =as— ee 5 | 13.37 | 36.03 | 39.03 | 11.57 3.06 HL. 460) VO787 |= =e 
Dry | 41.59 | 45.06 | 13.35 3.52 | 1.69 | 12452 | 14670 
12440 113°} 3/21 |Fulton_-------- 5 | 14.44 | 34.71 | 38.58 | 12.27 Deaville Onn kOb Op eee 
Dry | 40.57 | 45.09 | 14.34 2.54 | 2.10 | 12364 | 14683 
12441 PESe 93/20. | Rrulkton= 22-228 - 5 | 14.96 | 33.65 | 39.96 | 11.43 4.32 | 1.11 | 10502 |_--_-- 
Dry 39.57 | 46.99 | 18.44 5.08 | 1.30 | 12350 | 14616 
12459 114 | 3/21 |Fulton___----_- 5 | 14.57 | 35.24 | 39.58 | 10.61 2.89 | 1:00 | 10562 |_____- 
: - | Dry | 41.25 | 46.33 | 12.42 3.38 | 1.17 | 12863 | 14391 
12460 1145) 3/21 )|Hultones 22 == 5 | 16.16 | 35.65 | 37.89 | 10.30 2.50 | 1.56 | 10422: )---_-- 
S Dry | 42.52 | 45.19 | 12.29 2.98 | 1.86 | 12931 | 14434 
12461 114 | 3/21 |Fulton____-__-- 5 | 13.35 | 37.84 | 39.86 8.95 222 Ait WORSE aaa 
- : Dry | 43.67 | 46.00 | 10.33 2.56 | 2.04 | 12514 | 14150 
12462 {4 | 3/21. \Pulton'. --- =~ == 5 | 15.86 | 35.20 | 37.32 | 11.62 8.49 | 1.31 | 10198)-|_2 
. Dry | 41.84 | 44.35 | 13.81 4.15 | 1.56 | 12120 | 14380 
12463 114 %| 3/21 |Pulton-.---_-- 5 | 14.34 | 35.09 | 36.72 | 13.85 3.84 | 2.47 9944 |_____- 
i: Dry | 40.96 | 42.87 | 16.17 4.48 | 2.89 | 11609 | 14217 
12464 143/21" | Rralitone -ss2 =.= 5 | 14.62 | 36.18 | 39.21 9.99 25439! 1040) |) 10719) |e 
Dry | 42.38 | 45.92 | 11.70 2,85 | 1.74 | 12555.) 14465 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. : 


8 Proximate analysis of coal 
9 Ist: ‘‘Asreceived,” with total 
3 5 moisture _ 
A 3 2nd: ‘‘Dry”’ or moisture free 
2 E County = = 
2S 2) og qd iol i s 
ays 2| 2 | 38| 32 a 3 | § 
3 & = 3 a SS apt eist jee a x s 3 
| Ke} Ae Ss : a 
c) is A | SS] See at al cel or |e 
84406 1532/22 aultonee snc === Bel) ea? 33.2 38.7 12.4 | 3.6 £57 4(210270| eee 
Dry | 38.3 46.0 14.7 4.3 1.86 | 12180 | 14511 
84407 115, | 2/22' |Fultom___------ 5 | 14.8 33.8 42.3 9.1 2.6 «20; ,| L0S50))| 22S ee 
Dry | 39.7 49.6 10.7 3.1 - 88 | 12860 | 14649 
12436 116) 3/21 \ulton=<-=-22-- 5 | 15.88 | 33.96 | 38.75 | 11.41 4.38 92) LOZ80n eae 
Dry | 40.37 | 46.07 | 13.56 5.21 | 1.10 | 12280 | 14569 
12437 116 | 3/21 |Fulton_._------ 5 | 16.68 | 35.46 | 37.90 9.96 3.82 -61 | 10464 |______ 
Dry | 42.56 | 45.49 | 11.95 4,58 «74 | 12559 | 14579 
12438 116") 3/21 Bilton. =--- 2.2 5 | 14.53 | 35.68 | 38.23 | 11.56 | 3.45 | 1.00 | 10608 |______ 
Dry | 41.7 44.73 | 13.53 4,04 | 1.17 | 12411 | 14679 
84406 117) |) 2/22, Pultone._ = -22- 5) 1/1325, 34.4 38.8 13.3 CPS Wa AN ie mene 10410 Jesse 
Dry | 39.8 | 44.8 15.4 ES Deal ee 12040 | 14589 
84446 118 | 3/22 |\Fulton-_.------ 5 | 1106 36.4 | 40.4 11.6 4.1 aioe lell0,7. 0 | eeeeee 
Dry | 41.1 45.7 13.2 4.6 1.04 | 12510 | 14758 
84447 118 | 3/22 |Fulton_-_-:---+ 5 | 138.6 | 384.7 | 41.4 10.3 3.3 +80. | 10950) |E2eaee 
Dry | 40.2 47.9 11.9 3.8 -97 | 12670 | 14673 
84448 S322) Ral tonesesee 5 | 18.1 eyes Il eae bye EY 4.0 1.34 | 10690 |__--._- 
Dry | 39.9 45.4 14.7 4.7 1.54 | 12310 | 14808 
4345 3 112/06 |Fulton___-__--- 5 | 15.27 | 32.91 | 11.46 | 10.36 3.01 aces peace joao 
Dry 38:84 | 48.93 | 12.23 82.504 |Sonses |s2- eee (Sean oe 
4346 3112/06 |Multomi 2.2 <2-2 5 | 15.67 | 31.43 | 43.10.) 9.80 SN Vel et oe 10620) |e aaa 
Dry | 37.28 | 51.11 | 11.61 S00 aces 12593 | 14519 
5025 47 | 6/12 |Gallatin______-- 5 5.37 | 36.54 | 45.10 | 12.99 3.99 | 1.38 | 11883 }_____- 
Dry | 38.62 | 47.65 | 13.73 4.22 | 1.45 | 12558 | 14900 
5029 47 | 6/12 |Gallatin____._-- 5 5.57 | 35.49 | 48.53 | 10.41 3.12 78: |\.12338) |-22_~. 
Dry | 37.59 | 51.39 | 11.02 3.31 83 | 13066 | 14953 
5032 47 | 6/12 |Gallatin______-- 5 6.21 | 35.29 | 46.49 | 12.02 3.30 87 | 11938 |.__-_- 
Dry | 37.61 | 49.57 | 12.82 3.52 93 | 12728 | 14903 
SA02h pee 8/12 |Gallatin.____--_ 5 4.20 | 34.41 | 52.63 8.76 2.85 ON 12997" | sees 
Dry | 35.92 | 54.92 9.16 2.97 O1 | 13566 | 15164 
OF MER ES Seeds 8/12 |Gallatin._.._._- 5 4.07 | 33.99 | 52.66 8.98 3.61 03°) 12975) |--e22= 
Dry | 35.43 | 55.21 9.36 3.76 03 | 13526 | 15186, 
C0) Fn We ae ee 8/12 |Gallatin_______ 5 3.68 | 37.83 | 48.18 | 10.32 4.55 04 | 12818 |__-_-- 
Lee Dry | 39.26 | 50.02 | 10.72 4.73 04 | 138307 | 15078 
E13 eee ore 8/12 |Gallatin________ 5 3.94 | 38.138 | 45.95 | 11.98 | 3.53 03 | 12449 |_-____ 
Dry | 39.70 | 47.82 | 12.48 3.67 03 | 12958 | 15117 
SLE el Pee ae 8/12 |Gallatin___.____ 4 7.15 | 34.34 | 53.32 5.19 .84 | .03 | 13035 Cees 
Dry | 36.99 | 57.42 | 5.59 - 90 .03 | 14038 | 14970 
5523 |-.-------- 8/12 |Gallatin____-_-- -.--| 4.73 | 33.91 | 48.65 | 11.71] 4.78 | .04 | 12429 }_____. 
Dry | 35.59 | 52.12 | 12.29 5.02 04 | 138045 | 15240 
6530) | 22282... 8/12 |Gallatin_.-_____ 2-403 885 7s rb1 984) 104k 4.19 02 |, 12783) |---< <= 
Dry | 35.13 | 54.01 | 10.86 | 4.37 02°] 138319 | 15256 
12940 135 | 7/21 |Gallatin________ 5 4.37 | 34.39 | 49.23 | 12.01 3.85 35" |/12270.)|/ 222 
i Dry | 35.96 | 51.48 | 12.56] 4.03] .37 | 12631 } 14995 


3 Lord, N. W., and others, Analyses of coals: U. 8. Bureau of Mines Bull. 22, pt. 1, p. 85, 1913. 
4 This and the two following samples are from the ‘‘Ice House”’ coal of Kentucky reports. 
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TABLE 2—Analyses of mine samples (not exactly indicative of commercial 
output )—Continued. 


5 Wieldner, A, C., and others, Analyses of coal: 


6 Lord, N. W., and others, Analyses of coals: 


U.S. Bureau of Mines Bull. 128, p. 34, 1918. 


U, S. Bureau of Mines Bull. 22, pt. 1, p. 85, 1913. 
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8 Proximate analysis of coal 
g Ist: ‘‘As received,” with total 
2 fe moisture 
el SB 2nd: “Dry” or moisture free 
re g County * = 
3 & g| £| 28| 8 8 ; | § 
B y ‘S i 3 SS] ga a e Ss 
Balers. ss Bee | ee) 28 Lal aaeOrle tee 
4H 4 A Harel Ieee & < a | Oo a |p 
12941 135 | 7/21 |Gallatin____-_-- 5 4.04 | 35.68 | 50.92 9.36 3.23 .24 | 12828 |_____- 
Dry | 37.18 | 53.06 | 9.76 3.37 . 24 | 13200 | 15066 
12942 135 | .7/21 |Gallatin.___..-- 5 3.49 | 36.09 | 50.54 9.88 3.04 wl8i) P2707 |e ee 
Dry | 37.39 | 52.37 | 10.24 3.15 -18 | 13162 | 14912 
23425 5B. M. |11/15 |Gallatin____-_-- 5 3.93 | 36.82 | 51.04 | 8.21 2.80 13106)|-eeee= 
4 Dry | 38.33 | 53,12 8.55 2.91 13642 | 15134 
DOT tees sent. 8/12" |\LaSalle.-2_.-2-|) 5) |) 16.52, | 41.56 |-32..57 | 10.35 4.08 BAO OO eee, 
Dry | 49.18 | 38.55 | 12.27 | 4.83 .34°| 12400 | 14384 
GRAS eed eta 8/12 |LaSalle-._---- 5 | 14.13 | 39.42 | 35.96 | 10.49 | 3.22 -96 | 10636 |_____- 
Dry | 45.90 | 41.89 | 12.21 3.75 | 1.12 | 12387_| 14393 
OS08G ee se se 8/12 |LaSalle_---_---- 5 | 14.64 | 43.01 | 34.25 8.10 2.83 -56 | 10961 |__-___ 
Dry | 50.38 | 40.12 9.50 | 3.32 -66 | 12841 | 14415 
10519 215 | 8/18 |Livingston_-_-- 5 | 10.22 | 36.56 | 42.14 | 11.08 | 3.09 |------ 11630))|2=-22= 
Dry | 40.72 | 46.94 | 12.34 | 3.44 |_--_-- 12955 | 15077 
10523 215 | 8/18 |Livingston___-- 5 | 10.05 | 32.49 | 37.59 | 19.87 7610 || Ree 10125) Senos 
Dry | 38.12 | 41.80 | 22.08 8.46 |_----- 11256 | 15151 
10524 215 | 8/18 |Livingston__--- 5 7.95 | 38.03 | 43.55 | 10.47 | 3.52 |_----- 12020: |eess= 
Dry | 41.31 | 47.31 | 11.38 Cte) eee 13057 | 15026 
10520 216 | 8/18 |Livingston_-_-_- 5 | 18.23 | 36.90 | 39.16 | 11.42 146+) ---2=- 10924 |_____ 
Dry | 41.71 | 45.13 | 13.16 TROON Eanes 12590 | 14738 
10521 216 | 8/18 |Livingston____- 5 | 14.08 | 36.36 | 39.69 9. 92 DATA) Seon 11245 eee 
Dry | 42.29 | 46.17 | 11.54 | 3.18 |-_---- 12939 | 14899 
10522 216 | 8/18 {Livingston___-_- 5: | 14.04 | 34.76 | 38.03) | 13:17 | 5.25 |_---.- 10502;,)--2- 
Dry | 40.44 | 44.24 | 15.32 Liisa il] ee ee 12216 | 14871 
5263 33 |) 8/12 | Logan-_-__--__-- 5 | 14.64 | 37.87 | 35.56 | 11.93 3.60 | 1.10 | 10400 ;______ 
Dry | 44.36 | 41.66 | 13.98 | 4.22 | 1.28 | 12183 | 14497 
5264 83 | 8/12 |Logan____---_-- 5 | 13.98 | 36.86 | 37.98 | 11.18 | 3.14 | 1.43 | 10549 |______ 
Dry | 42.84 | 44.16 | 13.00 | 38.65 | 1.67 | 12264 | 14391 
5265 83 | 8/12 |Logan___-_-_--- 5 | 13.99 | 36.85 | 38.17 | 10.99 | .8.26 | 1.32 | 10519 |_-___. 
Dry | 42.85 | 44.37 | 12.78 | 3.79 | 1.53 | 12230 | 14313 
81591 109 | 9/21 |Logan__-_-_---- 5 | 14.36 | 35.36 | 39.95 | 10.33 2.73 | 1.20 | 10790 | _--__ 
Dry | 41.29 | 46.65 ; 12.06 | 3.19 | 1.40 | 12599 | 14595 
81592 109.| 9/21 |Logan____---_-- 5-| 13.70 | 35.46 | 40.38 1 10.46 | 3.88 | 1.11 | 10813 |_____- 
‘i “| Dry | 41.09 | 46.79 | 12.12 | 3.92 | 1.29 | 12530 | 145538 
81593 1095) 9/21l opamteon= ee 5 | 12.55 | 35.93 | 42.13 9.39 2.76 2841) 11169) |--. -- 
‘ Dry | 41.09 | 48.17 | 10.74 2.16 -96 | 12772 | 14643 
2881 6B. M. | 2/06 |Logan____-_---- 5 | 14°77 || 32.90 |. 39.75 | 12558 | 3:95 |_.--_- 10406 |__--__ 
z 37 Dry | 38.60 | 46.64 | 14.76 | 4.63 |__-__- 12209 | 14687 
2882 6B. M. | 2/06 |Logan___------- 5 | 15.52 | 32.27 | 39.86 | 12.35 BO00 [sae saree tees eae 
ve, 37 Dry. |) 385200 A718 as O24: SZ) eae oe ee | 
3003 | 6B. M, |. 2/06 |Logan.--.---_-- 5 | 15.68 | 32.41 | 39,82 | 12.09 | 3.51 |..-__- 10387. |2-2 2 
37 Dry | 38.44 | 47.22 | 14.34 | 4.16 |--___- 12260 | 14656 
5200 42 | 7/12 |Macon_-_------- 5 | 13.52 | 36.72 | 39.66 | 10.10 | 4.23 .09 | 10646 |___._- 
Dry | 42.46 | 45.86 | 11.68 4.95 «11 | 12443 | 14405 
t | 
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Tarite 2.—Analyces cf mine samplc-s (not cxactly indicative of commercial 
output)—Continued. 


3 Proximate analysis of coal 
FI 1st: ‘‘As received,” with total 
3 i moisture 
2 2nd: ‘‘Dry”’ or moisture free 
2 S| County 
2 z el Dee oe g s se (ae 
6 é 2 2 — 1128 3 a alee BSiehie 
3 4S 8 5 6 Os AS S fe) 3 S 
S 2 a oP Gs Be | dl oO a | 5 
5201 427/12 (Macon= 232=-225 5 | 13.62 | 37.72 | 40.34 8.32 3.39 -00 | 11046 |__-____ 
Dry | 43.68 | 46.70 9.62'} 3.98 .00 | 12788 | 14403 
§202 42 | 7/12 |Macon____- eel 5 14,361 °88206" | 39.85 9.33 3.87 @hOP 10963 sie ee eee 
Dry | 43.88 | 45.37 | 10.75 4.46 -22 | 12638 | 14447 
5244 AD ni/l2e| Macon =.= 5 | 14.76 | 35.46 | 38.08 | 11.70 3.24 -90 | 10390 |______ 
Dry | 41.60 | 44.67 | 13.73 3.81 | 1.06 | 12189 | 14443 
5245 41 | 7/12 |Macon-_-_-__---- 5 | 14.54 | 36.33 | 38.01 | 11.12 3.47 -68 | 10465 |______ 
Dry | 42.51 | 44.47 | 13.01 4.06 «79 | 12244 | 14385 
5346 AN (7/12) |\Macon 22 = = 5 | 14.14 | 36.21 | 38.07 | 11.58 3.24 | 1.12} 10403 |______ 
Dry | 42.18 | 44.34 | 13.48 3.77 | 1.31 | 12210 | 14433 
81595 123° )).9/21 \Macone=-=.---= 5 | 13.10 | 34.64 | 43.36 8.90 2.73 «21 | 10934 |__-_-__ 
Dry | 39.86 | 49.90 | 10.24 3.14 .24 | 12582 | 14247 
81596 123 | 9/21 |Macon__----__- 5 | 12.67 | 35.75 | 43.08 8.50 3.32 303'9]) L11033|(Reee== 
Dry | 40.94 | 49.33 9.73 3.80 .03 | 12714 | 14331 
81597 123-} 9/21 |Macon=-.-.- 5 | 12.71 | 35.98 | 42.79 8.52 3. 66 shad |e OO Sis Eee 
Dry | 41.22 | 49.02 9.76 4.19 -19 | 12708 | 14338 
5190 34 | 8/12 |Menard_______- 5 | 16.29 | 36.66 | 38.73 8.32 3.65 OO pOTAT © | pauses 
Dry | 43.80 | 46.26 9. $4 4.36 .71 | 12888 | 14528 
5191 34 | 7/12 |Menard__-_____ 5 | 15.44 | 36.38 | 39.71 8.47 3.34 .26 | 10841 |_____- 
Dry | 48.03 | 46.96 | 10.01 3.95 -31 | 12820 | 14505 
5192 34 | 7/12 |Menard____-___] 5 | 20.27 | 34.58 | 37.43 7.72 3.31 - 63 O919) | see 
Dry | 43.37 | 46.94 9. 69 4.16 .79 | 12441 | 14402 
5431 100 } 8/12 |McLean-_-______- 5 | 12.88 | 38.84 | 35.80 | 12.48 3.600) 1.075} 10601 |= 
Dry | 44.58 | 41.09 | 14.33 4.14 | 1.35 | 12168 | 14544 
5432 100 | 8/12 |McLean________ 5 | 18.34 | 38.39 | 36.72 | 11.55 3,59}. 1.31 | 10743))|_ oe 
Dry | 44.30 | 42.37 | 13.33 4.14 | 1.51 | 12397 | 14629 
5434 100 | 8/12 |McLean________ 5 | 13.73 | 36.79 | 36.14 | 13.34 3.99 | 1.19 | 10399 |______ 
Dry | 42.64 | 41.89 | 15.47 4.62 | 1.30 | 12054 | 14639 
5289 200| S/d 2aiPeoriace see 5 | 14.23 | 36.65 | 37.04 | 12.08 3.39 | 1.55 | 10483 |_~____ 
Dry j; 42.73 | 43.18 | 14.09 3.96 | 1.81 | 12220 | 14553 
5290 25 | 8/12 |Peoria__.._.__. 5 | 14.54 | 37.41 | 37.32 | 10.73 S.202|-1218:|| 10705: |b ase 
Dry | 43.77 | 43.67 | 12.56 3.82 | 1.38 | 12526 14625, 
5291 25 | 8/12 |Peoria-___ =< 5 | 16.00 | 36.46 | 37.28 | 10.26 3.65 -90' | 10583 }----=— 
Dry | 48.41 | 44.38 | 12.21 4.35 | 1.07 | 12598 | 14664 
5303 26 | 8/12 Peorises aad 5 | 16.00 | 36.06 | 37.54 | 10.40 2200 Sto HekWolo, |asens 
Dry | 42.93 | 44.69 | 12.38 3.46 | 1.51 | 12518 | 14773 
5304 26) | 8/12 |Peorias _ 22 -=5- 5 | 14.23 | 37.41 | 37.36 | 11.00 S14 2.07) | 10a 78 Pee 
Dry | 43.62 | 43.56 | 12.82 3.66 | 2.53 | 12827 | 14433 
5305 26) | 8/12 |Peoria_2___/ <2 5 | 14.76 | 35.95 | 35.34 | 13.95 8.19: |-200) |) 10173. j---==5 
Dry | 42.18 | 41.46 | 16.36 3.74 | 2.34 | 11935 | 14636 
84560 106 | 3/22 |Peoria_________ 5 | 13.5 0. 7o 455 10.3 3.2 - 86 | 10900 +|_____- 
Dry | 35.5 52,6 11.9 3.7 1.0 12600 | 14586 
84561 106. | 3/22 |'Peoria______s_ Lee fet ayaa 29.7 45.8 9.4 3.6 243° |) 10870ui2 ees 
Dry - | 35.0 53.9 11.1 4.3 -50 | 12800 | 14693 
84562 106° | 3/22 |Peorial2—___ ==. 5 | 11.6 30.6 43.1 14.7 4.6 1.86 | 10540 |______ 
Dry | 34.6 | 48.8 16.6 5.2 2.11 | 11930 | 14733 


Le 


TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


ue 
eS Proximate analysis of coal 
| Ist: ‘‘Asreceived,” with total 
2 5g moisture 
te) 2nd: “Dry” or moisture free 
4 g County 4 & 
~~ o iI f=} uw - s 
ilies male ge Sa oe ome ee 
4 & fal SPS eS ke? tes eames we aales 
84230 107 | 3/22 |Peoria____----- 5 | 13.0 | 35.4 | 40.9 | 10.7 3.0'-) 13904 | 10830: | 22 - 
Dry | 40.6 47.1 12.3 3.4 2.19 | 12450 | 14474 
84231 107 | 3/22 |Peoria__._.---- 514.9. 1385 89.0 1205 3.0 | 2.17 | 10450 |__--.. 
Dry | 39.3 | 46.0 | 14.7 3.5 | 2,55 | 12280 | 14728 
84232 107 | 3/22 |Peoria_...._--- 5 | 14.4 | 34.8 | 39.9 | 10.9 2 On WAL 28, |LOG Nee 
: | Dry | 40.6 | 46.7 | 12.7 3.3 | 1.43 | 12540 | 14651 
21032 | 7B. M. | 2/15 |Peoria___..---- 5 | 15.66 | 34.74 | 40.38 | 9.22 | 2.64 |__---- 10798 |S ==. 
2 Dry | 41.19 | 47.88 | 10.93 | 3.13 |_---_- 12803 | 14804 
21033 | 7B.M. | 2/15 |Peoria__...---- 5 | 15.38 | 34.51 | 39.48 | 10.63 | 2.75 |__-_-- 10645: |/E=- 222 
2 Dry | 40.78 | 46.66 | 12.56 | 3.25 |__---- 12580 | 14671 
21034 | 7B.M. | 2/15 |Peoria_----.---| 5 | 15.34 | 34.25 | 40.80 | 9.61 | 3.11 LOT415| Sees 
2 Dry | 40.46 | 48.19 | 11.385 | 3,67 12686 | 14584 
21035 7B, M. || 2/15, |Peoria-.--.---- 5 | 15.44 | 34.72 | 39.81 | 10.03 | 2.85 |__---. 10744 |_____. 
2 Dry | 41.06 | 47.08 | 11.86 | 3.37 |____-- 12706 | 14691 
22982 | 7B.M. |10/15 |Peoria-_-------- 5 | 15.03 | 34.56 | 39.05 | 11.36 | 2.64 |__---- 10490 |_--_-. 
3 Dry | 40.67 | 45.96 | 13.37 | 3.11 |__--_- 12346 | 14538 
22983 7B. M. |10/15 |Peoria_-_.----- SASL wBs8M (638.800 | LI 87 |) 2.88 lesa = 10386 |=... 
) 3 Dry | 40.04 | 45.93 | 14.03 | 3.40 |__-_-- 12278 | 14593 
22984 | 7B.M. |10/15 |Peoria_.-_.---- Pull5-bb eteae 88509. | 11-037" 2162) Sansa 10489) |S =~ 
3 Dry | 4101545) 79: | 13.06) 3.10 i == == 12415 | 14562 
22985 | 7B.M. |10/15 |Peoria..-..----- 5 | 15.57 | 34.08 | 38.18 | 12.17 | 3.42 |__-.-- L028e|(Geeees 
3 Dry | 40.36 | 45.23 | 14.41 | 4.05 |___-_- 12179 | 14566 
22986 7B. M. |10/15 |Peoria_-------- 5 | 15.41 | 34.34 | 38.52 | 11.73 | 2.97 |______ 10422)\|eeeree 
3 4 Dry | 40.60 | 45.53 | 13.87 | 3.51 |__---- 12321 | 14618 
4985 43 | 6/12 |Saline_-_-.-_--- BelGvose arate AS 2ONe weal 200d \, asOl: |2620) | eee 
Dry | 40.27 | 51.46 | 8.27 | 2.16 | .65 | 13474 | 14869 
4986 43 6/12 |Saline-___----_- 5 | 6.40 | 37.11 | 49.59 | 6.90 | 2.27] .40 | 12678 |_____- 
, Dry | 39.65 | 52.97 | 7.38 | 2.43 | .43 | 13546 | 14800 
4987 43 | 6/12 |Saline.-..-.---- dil 8. 8ballezeps | 5152) || “7210 292°) 166, | 12321" poe 5 
Dry | 35.65 | 56.57 | 7.78 | 1.00 | .7%2 | 18502 | 14774 
4989 43 | 6/12 |Saline___.------ 5 | 6.80 | 35.06 | 50.38 | 7.275 | 2.80 | 308: | 12514-|___ 
Dry | 37.61 | 54.07 | 8.32 | 2.46] .03 | 13428 | 14853 
4990 AS-\ 6/12" |Sahine.. 2-5. -5 | 6.02 | 38.23 | 47.53 | 8.22 | 2.67] .45 | 12538 |______ 
Dry | 40.68 | 50.58 | 8.74] 2.84] .48 | 13341 | 14831 
4992 43 | 6/12 |Saline___------- 5 | 7.39 | 35.38 | 50.78.| 6.50 | 2.15 |° .01 | 12642 |______ 
; -| Dry | 38.20 | 54.78 | 7.02 | 2.32] .01 | 13650 | 14848 
4991 44 | 6/12 |Saline_-----.--- 5 | 6.49 | 35.85 | 50.46 | 7.20] 2.82 | .01 | 12634 |_____. 
: , Dry | 38.34 | 53.97 | 7.69 | 3.02] .01 | 18511 | 14841 
4993 44 | 6/12 |Saline.....___- 5 | 6.71 | 35.68 | 49.64 | 7.97 | 2.69°| .00 | 12482 |______ 
: ‘ Dry | 38.24 | 53.21 | 8.55 | 2.88 | .00 | 13379 | 14839 
4994 44 | 6/12 |Saline___-----=- 5 | 6.90 | 34.42 | 48.55 | 10.13 | 2.16 | .03 | 12088 |______ 
Dry | 36.97 | 52.16 | 10.87 | 2.32 | .03 | 12984 | 14793 


7 Wieldner, A. C., and others, Analyses of coal: U.S. Bureau of Mines Bull. 123, p. 35, 1918. 
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TaBLe 2.—Analyses of mine samples (not exactly indicative of commercial 
output )—Continued. 


8 Proximate analysis of coal 
g Ist: ‘‘Asreceived,” with total 
= be moisture 
Hi 3S 2nd: ‘‘Dry”’ or moisture free 
zB 8 County % J iu 
= 5 2 2B SEW eye E ans 
} § g = % Ss SB 2 a : = 
é s 8 Sil era) AS| a BA iS a 
4 A Q SE Gl con Seales ee Horie saline 
4997 45 | 6/12 |Saline____----_- 5 6.71 | 35.59 | 49.98 7. 72 2.38 +14 | 12092 |__-___ 
Dry | 38.14 | 53.59 8.27 2.55 .16 | 13332 | 14725 
4909 45 | 6/12 |Saline---_----_- 5 7.45 | 34.18 | 49.88 8.49 2.78 = OD) 123386 u)cee2 = 
Dry | 36.94 | 53.90 9.16 3.01 .01 | 13329 | 14901 
5001 45 | 6/12 |Saline__-.-_--_- 5 6.94 | 34.56 | 50.93 7.57 2.30 16 | 12485, |.-22 
Dry | 37.14 | 54.72 8.14 2.46 -18 | 13415 | 14792 
905 48 | 6/12 |Saline____-_____ 5 7.57 | 34.36 | 48.30 9.77 2.428 21 575))) LL956) baa 
Dry | 37.18 | 52.25 | 10.57 2.62 | 1.89 | 12934 | 146¢2 
5002 48 | 6/12 |Saline____.____- 5 7.45 || 88.7) ) 51.27 7.57 2.63 31 | 12400 |___-_- 
Dry | 36.42 | 55.40 8.18 2.84 -35 | 13398 | 14794 
5010 48 | 6/12 |Saline__-_...-__ 5 7.99 | 33.63 | 51.20 7.18 2.61 305°) 1238465} -eaee= 
Dry | 36.55 | 55.65 7.80 2.84 -05 | 13419 | 14732 
5012 49 | 6/12 |Saline____-_--_- 5 5.19 | 38.37 | 45.92 | 10.52 4.06 -46 | 12260 |______ 
Dry | 40.47 | 48.43 | 11.10 4.28 -49 | 12932 | 14847 
5015 49 || 6/12 |Salime-_------__ 5 5.52 | 36.89 | 45.89 | 11.70 4.97 = A2h)|) L962) | eee 
Dry | 39.04 | 48.58 | 12.38 5.26 .76 | 12662 | 14809 
5016 49 | 6/12 |Saline____-_-___ 5 4.90 } 38.93 | 45.90 | 10.27 4.77 .47 | 12355 |_____- 
Dry | 40.94 | 48.26 | 10.80 5.01 .49 | 12991 | 14815 
5019 46 | 6/12 |Saline._________ 5 8.08 | 35.26 | 48.25 8.41 2.60 VOR 22192: ee 
Dry | 38.35 | 52.50 9.15 2. 83 -41 | 13263 | 14818 
5020 46 | 6/12 |Saline____-_____ 5 7.70 | 35.48 | 48.66 8.16 2.52 202 | 123804 {___2 = 
Dry | 38.44 | 52.72 8.84 2.74 .36 | 13331 | 14833 
5021 46 | 6/12 |Saline____._____ 5 8.25 | 34.98 | 47.73 9.04 2.40 BOD! (ele 9645] Soe 
Dry | 38.12 | 52.03 9.85 2.61 -92 | 13040 | 14684 
5022 46 | 6/12 |Saline_________-_ 5 7.72 | 34.09 | 49.22 8.97 | 3.31 <28- | 12050))| sean 
Dry | 36.94 | 53.34 9.72 3.58 .25 | 13057 | 14716 
5023 46 | 6/12 |Saline__._--__.- 5 8.14 | 34.60 | 48.10 9.16 2.42 »0 4) 11089: |- ees 
Dry | 37.66 | 52.36 9.98 2. 64 -80 | 13051 | 14717 
5024 46 | 6/12 |Saline__-_______ 5 7.85 | 33.72 | 49.30 9.13 3.48 S24 AGT | eee 
Dry | 36.59 | 53.50 9.91 3.78 -26 | 12990 | 14676 
12931 124 |) 7/21. |Salime._.-_--._- 5 7.10 | 33.34 | 51.33 8.14 2.58 -13 | 12354 |____. 
Dry | 35.93 | 55.30 8.77 2.78 .14 | 13313 | 14798 
12932 1245) 7/21 \Saline-2=2- =e 5 6.78 | 33.62 | 51.96 7. 64 2.40 Al! |) 912490" (eASoee 
Dry | 36.07 | 55.74 8.19 2.58 .11 | 138399 | 14788 
12933 124 | 7/21 |Saline.__-_2___ 5 6.62 | 32.79-| 52.27 8.32 1.74 eae PL2S63: eee 
Dry | 35.11 | 55.98 8.91 1.86 -45 | 13347 14832 
12934 125 | 7/21 |Saline__________ 5 6.65 | 33.52 | 52.48 7.35 1.93 13) | 126093| See 
Dry | 35.91 | 56.22 7.87 2.07 -13 | 13507 | 14834 
12935 125 | 7/21 |Saline__________ 5 6.28 | 33.35 | 51.48 8.89 3.07 09) | sk2B57 (peers 
Dry [35.58 | 54.93 9.49 3. 28 .09 | 13185 | 14805 
12936 125 | 7/21 |Saline_______-__ 5 6.85 | 33.65 | 52.28 7.22 2.11 05) || 12612: |= sae 
Dry | 36.13 | 56.12 75 PB .05 | 13539 | 14854 
12937 126'| 7/21 |Saline-_.____-__ 5 | -5.75 | 33.90 | 53.21 | ‘7.14 )) 2.29] .04 | 12624 )_____. 
Dry- | 35.97 | 56.46 | 7.57 2.43 .04 | 13394 | 14668 
12938 126 | 7/21 |Saline____-______ 5 6.13 | 34.28 | 51.83 7.76 2.75 eA es ACR BG px 
= Dry | 36.52 | 55.22] 8.26 2.60 .29 | 13439 | 14830 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output )—Continued. 


& Proximate analysis of coal 
¢ Ist: ‘As received,” with total 
3 ry moisture 
q & 2nd: “Dry” or moisture free 
P g County Cy 7 
E x 2 eau ipa see Bes E a a S 2 
& Z 3 Slime Oe ize ey ee ese Saal aces ‘ilo 3 I 
Hy 4 (a) 6) = > < wm 1S) joa) i=) 
12939 126 | 7/21 \Saline.-_-__-_-- 5 6.18 | 33.97 | 51.89 7.86 2.65 -16 | 12508 |_--2:- 
Dry | 36.2 55.42 8.37 2.82 17 | 13191 | 14753 
12901 DOANE (21 Salimer== = 225 5 5.51 | 33.34 | 53.39 7.76 1.92 | .34 | 12687 |______ 
Dry | 35.28 | 56.51 8.21 08 .36 | 13427 | 14771 
12902 LOTT zie Woalittes=s=se2= = 5 6.05 | 34.38 | 51.87 7.70 1.98 .42 | 12580 |______ 
Dry 36.59 | 55.21 8. 20 2.11 -44 | 13390 | 14765 
12803 WaN7/20 Saline: . ===. ==. 5 5.50 | 33.64 | 52.49 8.37 2.51 Os |) C25 Gale 
Dry | 35.60 | 55.54 8.86 | 2.66 -54 | 13308 | 14806 
12911 L28)) 7/20 |Salimes- -----—=- 5 6.52 | 33.57 | 52.37 7.54 Dy tiy | nO Ost| ee onl eee 
Dry | 35.91 | 56.02 8.07 2.75 -03 | 13428 | 14805 
12912 12891 7/21 |Saline--< --_ =. 5 6.84 | 30.30 | 48.02 | 14.84 1.46 -03 | 11343 |______ 
Dry | 32.52 | 51.55 | 15.93 1.57 -03 | 12176 | 14764 
12913 LOS h7/2ie talimes==- "== 224 5 6.17 | 32.87 | 53.54 | 7.42 60 SS ht 26oilia| eee 
Dry | 35.03 | 57.06 7.91 lef’ -14 | 13462 | 14777 
12917 T2072 Saline see == 5 5.62 | 34.61 | 52.52 7.25 2.02 SUSI WIRE | oe 
Dry | 36.67 | 55.65 7.68 2.14 .09 | 13542 | 14840 
12918 129 | 7/21 |Saline_-.-_.-..- 5 5.75 |°35.01 | 52.65 6.59 2.05 NODe | 2800s meaeeee 
Dry | 37.15 | 55.86 6.99 2.18 -05 | 18581 | 14927 
12919 1207/24 Salimer a es-—-4 5 6.58 | 32.89 | 53.29 7. 24 2.06 SLA eb 25 Gb ale ee 
Dry | 35.21 | 57.14 7.75 2.20 -15 | 18450 | 14754 
12914 130) |) 7/21 |Saline:_=——. ===: 5 6.05 | 33.67 | 51.48 8.80 | 2.72 «4 | 12401) 
Dry | 35.84 | 54.79 9.37 | 2.90 -35 | 13200 | 14786 
12915 TB0Nei/2i | Saliness-ssssas= 5 6.69 | 32.54 | 51.44] 9.33 2.62 06") 12225) Sees 
Dry | 34.88 | 55.13 9.99 2.81 -O7 | 13101 | 14785 
12916 POON Sty 2ie Sela see 5 5.93 | 33.79 | 51.51 8.77 2.63 LO) 1012393) 
; Dry | 35.92 | 54.76 9.32 2.80 -11 | 13774 | 14746 
5494 131 | 8/12, |Saline-_-----.-- 5 3.72 | 34.44 | 52.91 8.93 3.76 03° | 13032 |-__-. 
Dry | 35.77 | 54.96 9.27 | 3.90 -03 | 13535 | 15186 
5530 132 | 8/12 )Saline_----_---- 5 | 4.03 | 33.71 | 51.84 | 10.42] 4.19 3025) 27830) een 
Dry | 35.13 | 54.01 | 10.86 4.37 -02 | 13319 | 15255 
5529 133 | 8/12 |Saline____------ § 3.40 | 33.33 | 55.18 8.09 4.25 ~03: || 13401 = 
Dry | 34.50 | 57.12 | 8.38] 4.40 -03 | 13872 | 15420 
4413 | 8B.M. | 1/07 !Saline_--_------ eo Ss siepe |) 90280 NOS WoT SW! NBG lee 22 Se ee fac se 
5 Dry h |) S6,6L 55.66 Feral 169, a eS eee S| cee 
4414 | 8B.M. | 1/07 |Saline_--_------ 5 | 7.51 | 32.81 | 52.20 ) 7.48) 1.58) |----2- 12686 |-..-_. 
D: Dry | 35.47 | 56.44] 8.09 5 GCA es 13716 | 15090 
7420 | 8B.M. | 1/07 |Saline-___------ Sel Oa OSulicoks- G4. oar rie OT al tene wee, Heme ame pe ee 
5 ryan | so As Ola hb itu Oat ly |e een ele al Peer lg 
7421 | 8B.M. | 1/07 |Saline___------- Biller (eA O) (MADR 28h O45 74m 016s Rn |eeerten a= oie es |e eer |e 
5 Dry | 33.78 | 59.11 (oA | 52 Sale soe Ree SS 
4622 8B. M. | 1/07 |Saline___--.---- 5 7.81 | 33.54 | 50.27 | 8.38 2:36) woe 1S ot ee 
5 Dry | 36.38 | 54.53 | 9.09 22D Qe pease 13469 | 15552 
4636 SBOM. \-1/07-|Saline-.2-=-2—_. 5 9.33 | 30.92 | 47.86 | 11.89 pA ial leet! TS T25 |e 
bl. Gs Dry | 34.10 | 52.79 | 13.11 OOS: | ease 12764 | 14984 


8 Lord, N. W., and others, Analyses of coals: 


U.S. Bureau of Mines Bull. 22, pt. 1, p. 90, 1913. 
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Taste 2.—Analyses of mine samples (not exactly indicative of commercial 
output )—Continued. 


8 Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
3) H moisture 
A aa 2nd: “Dry” or moisture free 
4 g County ey 
s a 49 2 los | q 2 3 
Bie |e “| 2 | 28| ge A ae pe 
= = 3 Sit Ge fate sales alee = |) tS alka 
. a a oh ae ean en fash al ee et me SLI ee NS 
7501 8B. M. | 3/09 |Saline__----_-_- 5 6.01 | 32.37 | 54.32 7.30 i 
6 Dry | 34.44 | 57.79 | 7.77) 1. 
7502 8B. M. | 3/09 |Saline_-_.------ 5 5.56 | 34.41 | 51.31 8.72, 2. 
6 Dry | 36.44 | 54.33 9.28 3. 
12794 9B. M. | 8/11 |Saline__.------- 5 7.12 | 34.55 | 50.68 UPS 2. 
7 Dry | 37.20 | 54.56 | 8.24] 2. 
12795 9B. M. | 8/11 |Saline_--.--_--- 5 7.02 | 34.58 | 51.46 6. 94 2. 
if Dry | 37.19 | 55.35 7.46 2. 
28448 | 10B: M. | 7/17 |Saline__--__---. 5 4.73 | 37.88 | 47.70 9.69 4. 
8 Dry | 39.76 | 50.07 | 10.17 4. 
28449 | 10B, M. | 7/17 |Saline._.---___- 5 4.94 | 39.50 | 45.79 awe 3. § 
8 Dry | 41.55 | 48.17 | 10.28 4. 
1704 | 11B.M. | 6/05 |Sangamon_-_---- 5 | 13.89 | 33.96 | 40,89 | 11.26 | 3. 
Al Dry | 39.43 | 47.49 | 13.08 4. 
1705 | 11B. M. | 6/05 |Sangamon_____- 5 | 14.45 | 34.79 | 40.10 | 10.66 S546 ees S| Ss eee eee 
41 Dryy || 405675046487 pd 2'460 |) ve 042 | aaa eee eee 
1740 | 11B. M. | 6/05 |Sangamon___-_-- 5 | 12.77 | 34.68 | 40.77 | 11.78 AAG || 2 ose 1075 in| sae 
41 Dry | 89.76} 46::74 | 18:50 | 4.77 |-22--2 12332 | 13395 
5118 36 | 7/12 |Sangamon--___- 5 | 16.05 | 35.82 | 37.14 | 10.99 3.55 16751 1038804) oee= 
Dry | 42.667} 44.25 | 13.09 4,22 -80 | 12306 | 14476 
5119 36 | 7/12 |Sangamon-_-___- 5 | 15.53 | 36.36 | 38.05 | 10.06 3. 86 1D" || 0522) 25 eee 
Dry | 43.04 | 45.05 | 11.91 4.57 . 66 | 12457 | 14450 
5120 36 | 7/12 |Sangamon-____-_ 5 | 14.45 | 37.46 | 38.27 9.82 3.59 <5D)4|| LO704: cae 
Dry | 43.79 | 44.73 | 11.48 4.19 -65 | 12512 | 14423 
5128 37 | 7/12 |Sangamon______ 5 | 14.08 | 37.38 | 37.56 | 10.98 3.97 38 947 1t| See 
Dry | 43.51 | 43.71 | 12.78 5.17 .49 | 12337 | 14492 
5129 37 | 7/12 |Sangamon_____- 5 | 13.86 | 37.11 | 39.05 9.98 2.57 Sei LOL20, ee eee 
Dry | 48.08 | 45.34 | 11.58 4.07 .61 | 12451 | 14365 
5166 39 | 7/12 |Sangamon______ 5 | 13.38 | 37.20 | 36.40 | 13.01 4.78 -96 | 10838 |_--__- 
Dry | 42.95 | 42.03 | 15.02 5.52 | 1.10 | 11934 | 14439 
5167 39 | 7/12 |Sangamon___-_- 5 | 13.35 | 36.64 | 37.12 | 12.89 4.80 .84 | 10848 |_.-_-- 
Dry | 42.27 | 42.85 | 14.88 5.53 -97 | 11942 | 14423 
5168 39 | 7/12 |Sangamon_____- 5 | 13.19 | 38.44 | 36.47 1 11.90 | 4.61 | 1.05 | 10513 |____-- 
Dry | 44.28 | 42.00 | 13.72 5.31 | 1.20 | 12110 | 14397 
5187 40 | 7/12 |Sangamon_-_____ 5 | 14.82 | 37.18 | 38.22 9.78 ASO; || (021i) LO68a sana 
Dry | 48.65 | 44.87 | 11.48 | 4.52 .84 | 12541 | 14483 
5188 40 | 7/12 |Sangamon______ 5 | 16.05 | 35.58 | 38.04 | 10.33 4.18 CATs) | OATS gees 
Dry | 42.38 | 45.32 | 12.30 4.98 | .20 | 12404 | 14476 
5189 40 | 7/12 |Sangamon_____ 5 | 14.31 | 37.31 | 38.20 | 10.18 4.21 -90. | 10655 12-22 == 
Dry | 43. 54 44.58 | 11.88 | 4.91 | 1.05 | 12434 | 14251 
5196 38 | 7/12 |Sangamon___-__ 5 | 14.25 | 37.25 | 37.07 | 11.43 | 4.76 398) | 1OST4 eet es 
Dry | 43.44 | 43.24 | 13.32 | 5.55 | 1.15 | 12147 | 14381 
5197 38 | 7/12 |Sangamon____- 5 | 14:10 | 38.74 | 37.66 | 9.50} 3.86] .75 | 10790 |____-- 
Dry | 45.09 | 43.85 | 11.06 4.50 -87 | 12564 | 14415 


9 Fieldner, A. C., and others, Analyses of coal: 


10 U.S. Bureau of Mines, unpublished analyses. 


11 Lord, N. W 


., and others, Analyses of coals: 


U. S. Bureau of Mines Bull. 85, p. 37, 1914. 
U.S. Bureau of Mines Bull. 22, pt. 1, p. 91, 1913. 
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TaBLe 2.—Analyses of mine samples (not exactly indicative of commercial 


output )—Continued. 
8 Proximate analysis of coal 
| Ist: ‘‘Asreceived,” with total 
3 be moisture 
8 & 2nd: ‘‘Dry”’ or moisture free! 
4 g County ~ re 
= I By 5 5) a 2 ; 8 
eee a4 | gal 2 2 gree 
a 3 3 ull xe || Sea ra is) | oa esel 
5 ic A Dales Se eee |e ectecom Os |e lees 
5198 38 | 7/12 |Sangamon---__- 5 | 14.44 | 38.22 | 37.68 9.66 3.79 1639) 10746912 
Dry | 44.67 | 44.04 | 11.29 4.43 .73 | 12549 | 14435 
5199 38 | 7/12 |Sangamon..----- 5) 14-085) 385051. 35.30!) 12557) |ie be Saal) 9.60) LO228u|ene == 
Dry | 44.28 | 41.09 | 14.63 6.83 -69 | 11903 | 14366 
81448 119 | 9/21 |Sangamon_-_--__- 5 | 13.79 | 34.86 | 39.58 | 11.77 3.88 308) | LO576;}2222 5 
‘ Dry | 40.44 | 45.91 | 13.65 4.50 . 67 | 12268 | 14546 
81449 119 | 9/21 |Sangamon_---- 5 | 14.78 | 35.20 | 39.74 | 10.28 3.72 <0 | LO60G) |peeeee 
Dry | 41.30 | 46.64 | 12.06 | 4.37 -39 | 12445 | 14454 
81450 119 | 9/21 |Sangamon---_-_- 5 | 13.62 | 37.50 | 39.30 9.58 3.62 -39 | 10876 |______ 
Dry | 43.41 | 45.50 | 11.09 4.06 -45 | 12591 | 14439 
81452 120 | 9/21 |Sangamon-_-___- 5 | 13.19 | 36.95 | 41.18 8.68 3.65 S44 ADT200 (2 see 
Dry | 42.56 | 47.44 | 10.00 | 4.20 -51 | 12810 | 14381 
81453 120 | 9/21 |Sangamon_-___- 5 | 13.75 | 37.20 | 37.60 | 11.45 4.38 | 1.09 | 10567 |______ 
Dry | 43.13 | 43.59 | 13.28 5.08 | 1.26 | 12252 | 14478 
81454 120 | 9/21 |Sangamon_____- 5 | 18.94 | 36.29 | 38.94 | 10.83 3.76 -85 | 10672 |______ 
Dry | 42.17 | 45.25 | 12.58 4.37 .99 | 12401 | 14499 
81456 121 | 9/21 |Sangamon--_-_-_-- 5 | 13.26 |.384.27 | 41.93 | 10.54 3.71 -16 | 10824 |_-_..- 
; Dry | 39.51 | 48.34 | 12.15 4.28 -18 | 12479 | 14509 
81457 121 | 9/21 |Sangamon__-___- 5 | 14.14 | 35.08 | 40.61 | 10.17 3.87 .67 | 10709 |__.___ 
Dry | 40.86 | 47.30 | 11.84 4.51 .78 | 12473 | 14453 
81458 121 | 9/21 |Sangamon----_- 5 | 14.79 | 34.30 | 40.77 | 10.14 3. 68 300) | L069T.) 2 see 
Dry | 40.25 | 47.85 | 11.90 | 4.32 .62 | 12547 | 14544 
81440 122 | 9/21 |Sangamon-_-_-- 5 | 13.09 | 36.51 | 41.14 9. 26 3.77 40) || 10935) ese 
Dry | 42.01 | 47.34 | 10.65 4.34 -81 | 12582 | 14609 
81441 122 | 9/21 |Sangamon----- 5 | 12.76 | 35.36 | 41.92 - 96 3.98 92) L090 7pleaee as 
Dry | 40.53 | 48.05 | 11.42 | 4.56 .94 | 12502 | 14411 
81442 122 | 9/21 |Sangamon__--_-_- 5 | 13.62 | 35.00 | 40.80 | 10.58 3.95 -35 | 10594 |_____. 
Dry | 40.52 | 47.23 | 12.25 4.57 -41 | 12264 | 14282 
81311 217 | 9/21 |Shelby--_------- 5 | 12.10 | 35.78 | 40.71 | 11.41 3.46 Ou LOSO Ma oan oe 
Dry | 40.71 | 46.31 | 12.98 3.94 -89 | 12295 | 14506 
81312 217 | 9/21 |Shelby--------- 5 | 10.42 | 36.85 | 42.83 | 9.90] 3.48 | .28 | 11385 |__.___ 
Dry | 41.14 | 47.81 | 11.05 3.88 -26 | 12653 | 14499 
81313 217 | 9/21 |Shelby--------- 5 | 10.71 | 37.16 | 40.91 | 11.22 | 4.16 | .57 | 11009 |______ 
Dry | 41.62 | 45.81 | 12.57 | 4.66 - 64 | 12330 | 14701 
5277 27 | 7/12 |Tazewell_...-.-| 5 | 14.71 | 37.46 | 38.57 | 10.26 Sabb ERAS | LO80To eee 
Dry | 44.06 | 44.03 | 11.91 4.07 | 1.33 | 12516 | 14500 
5278 27 | 7/12 |\Tazewell------- 5 | 13.88 | 37.58 | 40.01 | 8.53 | 2.55 | .95 | 11076 |______ 
7 ¥ Dry | 43.64 | 46.45 9.91 2.96 | 1.10 | 12860 | 14499 
' §281 27 8/12 |Tazewell-_------ 5 | 15.56 | 37.60 | 36.70 | 10.14; 3.23 | 1.50 | 10552 |______ 
2 Dry | 44.53 | 43.46 | 12.01 3.83 | 1.78 | 12496 | 14488 
84483 108 | 3/22 |Tazewell_-_----- 5 | 15.4 35.1 40.4 9.1 2.6 15267 107200 see 
Dry | 41.5 47.8 10.7 3.0 1.49 | 12670 | 14261 
84484 108 | 3/22 |Tazewell-_------ 5 | 16.5 32.8 41.6 9.1 3.1 =D | 0090) |e ae 
is Dry | 39.3 | 49.8 | 10.9 3.7 -68 | 12690 | 14508 
84485 108 | 3/22 |Tazewell_------ 5 | 15.4 35.2 39.8 9.6 4.2 «42 | 10670 |__-._- 
Dry | 41.6 | 47.1 11.3 5.0 -50 | 12610 | 15524 
| 


2 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output )-—Continued. 


be 
3 Proximate analysis of coal 
é Ist: “‘Asreceived,’’ with total 
2 5 moisture 
Q 2nd: ‘‘Dry’’ or moisture free 
zg | County 
£ a z 2 be ¢ H 3 
ees le 2| 3 | 22/98 E a | 8 
we = DQ aos Ok a a a 5 = 
2 e a Si |Seeounlere ea essa man cae) foiled 
A na Q e) = > i) < nD oO as] p 
No. 6 Coal : 
80788 21851 8/20+|Bond= =22ss2se5 6 | 11.69 | 34.15 | 43.22 | 10.94 3.55 80) 10784 Jo 
Dry | 38.67 | 48.94 | 12.39 | 4.02 -91 | 12212 | 14229 
80789 218 | 8/21 |Bond._---------| 6 | 12.55 | 35.58 | 41.60 | 10:27 | 3.51 TAA OO peeees 
Dry | 40.69 | 47.57 | 11.74] 4.01 -47 | 12287 | 14199 
80790 218 | 8/21 |Bond_..-..----| 6 | 11.64 | 35.55 | 42.12 | 10.69 3.09 19 10890 Re ee 
Dry | 40.23 | 47.67 | 12.10 | 3.50 .89 | 12325 | 14264 
81315 219 | 9/21 |Christian--___- 6 | 11.96 | 36.12 | 42.08 9.84 3.31 72d LOS8 Owe == 
Dry | 41.03 | 47.79 | 11.18 | 3.76 .24 | 12482 | 14318 
81316 219 | 9/21 |Christian-__-_- 6 | 11.74 | 87.52 | 37.67 | 13.07 | 5.23 39 | 10482 |______ 
Dry 42.51 | 42.68 | 14.81 5.93 44 | 11876 | 14706 
81317 219 | 9/21 |Christian______ 6 | 12.30 | 38.02 | 39.56 | 10.12 3.03 76 | 10624 |__---_ 
Dry | 43.35 | 45.11 | 11.54 3.45 87 | 12456 | 14343 
81444 220 | 9/21-|Christian ______ 6 | 13.34 | 36.44 | 39.03 ) 11.19 | 3.63 Sta LOG YOM eee 
Dry | 42.05 | 45.04 | 12.91 4,19 -89 | 12323 | 14382 
81445 220 | 9/21 |Christian_____- 6 | 13.67 | 35.65 | 39.60 | 11.08 4.17 5i |) 106225 |= eeeee 
Dry | 41.30 | 45.87 | 12.83 | 4.83 66 | 12304 | 14448 
81446 220 | 9/21 |Christian______ 6 | 14.74 | 37.10 | 39.34 8.82 | 4.20 .30. | 10745 |_--_-_ 
Dry | 43.51 | 46.15 | 10.34 4.93 .35 | 12603 | 14649 
81138 221 | 8/21 |Christian______ 6 | 11.12 | 37.81 | 41.16 9.91 4.15 V7 LL OTON em 
Dry | 42.54 | 46.31 | 14.15 4.67 19 | 12455 | 14311 
81139 221 | 8/21 |Christian_____- 6 | 12.21 | 37.30 | 40.87 9.62 | 4.08 AOD AOSD U se eee 
Dry | 42.49 | 46.55 | 10.96 4.65 .06 | 12474 | 14299 
81140 221 | 8/21 |Christian______ 6 | 12.81 | 36.18 | 39.79 | 11.22 | 4.28 -46 | 10642 |______ 
Dry | 41.50 | 45.63 | 12.87 | 4.91 .53 | 12206 | 14340 
81142 222 | 8/21 |Christian______ 6 | 12.27 | 37.17 | 40.67 9.89 3.49 508)!|/L09 7 eee 
Dry | 42.37 | 46.36 | 11.27 | 3.98 .09 | 12444 | 14298 
81143 222 | 8/21 |Christian______ 6 | 11.75 | 37.46 | 41.33 9.46 4.38 Qo LL089 | eae 
Dry | 42.45 | 46.83 | 10.72 4.96 26 | 12565 | 14372 
81144 222 | 8/21 |Christian______ 6 | 12.31 | 38.31 | 41.22 8.16 3.27 -04 | 11124 |-___-. 
Dry | 43.69 | 47.00 | 9.31 3.73 -05 | 12686 | 13083 
25748 | 12B.M. | 9/16 |Christian______ 6 | 13.62 | 37.60 | 39.62 | 9.16] 3.78 |-.---- 11020 pele: 
56 Dry | 43.53 | 45.87 | 10.60 | 4.38 |_----- 12757 | 14553 
25749 | 12B.M. | 9/16 |Christian______ 6 | 13.72 | 37.42 | 39.05 9.81 4. 10847 |__---- 
56 Dry | 48.37 | 45.26 111.37] 4. 12571 | 14490 
25750 | 12B.M. | 9/16 |Christian______ 6 | 12.52 | 34.74 | 39.06 | 13.68 | 3.40 |-_---- 10386 |---- 
56 Dry | 39.71 | 44.65 | 15:64 | 3.89 |...--- 11873 | 14945 
25751 | 12B. M. 9/16 |Christian______ 6 | 12.31 | 38.59 | 39.15 | 9.95 Bey Sl eon 11086 |---=-- 
56 * Dry | 44.00 | 44.65 | 11.35 | 4.04 |_-___- 12641 | 14544 
26336 | 12B. M. /11/16 |Christian______ 6 | 11.89 | 37.14 | 40.58 | 10.39 3188 %|ssseee 11056: }25-2=— 
56 Dry | 42.15 | 46.06 | 11.79] 4.40 }.----- 12548 | 14529 
26337 | 12B.M. /11/16 |Christian______ 6 | 11.98 | 38.52 | 39.18 | 10.32 | 4.21 |_..__ 11920) | 222 
56 Dry | 43.76 | 44.72 | 11.72 | 4.78 |_----- 12634 | 14293 


12 Fieldner, A. C., and others, Analyses of coal: 


U.S. Bureau of Mines Bull. 198, p. 30, 1922. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
F output )—Continued. 


Laboratory number 


or 
i] 
Ra 
tw 


5053 

5054 
“5073 

5074 
80744 
80745 
80746 
80767 
80768 
80769 


2856 


2855 
2972 
4384 
4385 
4785 
4786 


4787 


Proximate analysis of coal 


Ist: ‘‘Asreceived,” with total 


E moisture 
Q 2nd: ‘‘Dry”’ or moisture free 
5 County nS as 
= 4 o bh dq be s 
ae es Bye | ee lige 4 ae 
3 z Scene ae |e leone a ere 
i O an . il 
g A || seh es = Ml aa ae |) ea oS 
85 | 8/12 |Clinton_-__--_- 6 | 12.60 | 36.78 | 40.48 | 10.14 2.88 SL WL OR 27h ere 
Dry | 42.07 | 46.32 | 11.61 | 3.29] .88 | 12388 | 14269 
85.17/12: |Clinton._——--—- 6 | 12.15 | 37.74 | 40.52 9.59 3.51 -29 | 10949 |__-____ 
Dry | 42.96 | 46.13 | 10.91 | 3.99 | .33 | 12464 | 14256 
85 | 7/12 |Clinton-_------ 6 | 12.43 | 37.23 | 39.93 | 10.41 | 4.19] .38 | 10730 |_-___. 
Dry | 41.28 | 46.84 | 11.88 | 4.79 | .44 | 12253 | 14211 
84 | 7/12 |Clinton_-------| 6 | 13.32 | 37.43 | 39.02 | 10.23 4.06 ~69 | 10726 2_---= 
Dry | 43.18 | 45.02 | 11.80 4.68 -80 | 123874 | 14336 
84 | 7/12 |Clinton-_------- 6 | 12.40 | 37.94 | 39.04 | 10.62 | 4.24] .58 | 10796 |-_-___ 
Dry | 43.32 | 44.56 | 12.12 4.84 .69 | 12323 | 14380 
198 | 8/21 |Clinton-------- 6 | 11.78 | 36.43 | 40.93 | 10.86 | 4.22 | .63 | 10771 |__-__- 
Dry | 41.29 ) 46.40 | 12.31 4.78 .71 | 12209 |} 14234 
198 | 8/21 |Clinton-------- 6 | 11.40 | 36.59 | 41.07 | 10.94 | 3.74] .62 | 10817 |____-. 
Dry | 41.30 | 46.35 | 12.35 4.22 .70 | 12209 | 14887 
198 | 8/21 |Clhinton_-.---.- 6 | 10.11 | 37.97 | 41.14 | 10.78 | 2.58) .60 | 11064 |______ 
Dry | 42.24 | 45.77 | 11.99 | 2.87 | .67 | 12308 | 14231 
199 | 8/21 |Clinton___--22- 6 | 10.52 | 34.59 | 48.42 | 11.47 3.80 700) |) 1095302 see, 
Dry |-38.66 | 48.52 | 12.82 | 4.25 | .39 | 12241 | 13151 
199 | 8/21 |Clinton- ---.--- 6 | 11.73 | 35.25 | 48.87 | 9.15 | 3.48] .22 | 11034 |______ 
Dry | 39.93 | 45.70 | 10.37 | 3.94 | .25 | 12500 | 14201 
199 | 8/21 |Clinton-------- 6 | 11.26} 34.94 | 42.49 | 11.31 | 3.46] .77 | 10774 |_.-__. 
Dry | 39.38 | 47.87 | 12.75 | 3.90 | .87 | 12141 | 14207 
13B. M. | 2/06 |Clinton_------- 6 | 11.64 | 35.41 | 44.29] 8.66] 3.41 |-__-__ LL280)/22 ee 
46 Dry | 40.07 | 50.13 | 9.80 | 3.86 |--.--- 12776 | 14415 
13B, M. | 2/06 |Clinton_------- 6 | 12.15 | 35.60 | 42.97 9.28 4501. ee ele gekel|: oe 
46 : Dry | 40.52 | 48.92 | 10.56 4.556) eee Oa eee oes eee 
LBM. | 2/063|Clinton--2-=--- 6 | 11.85 | 84.62 |40.63 | 13.40 |, 4:76 |_-.__-] 10733) |--._.. 
46 Dry | 39.05 | 45.83 | 15.12 5.37 14312 
13B. M. | 2/06 |Clinton----.--- 6 | 13.43'| 33.02'| 44.37 | 9.18 | 3.35 |.-.--_| 10937 |-_._-. 
47 Dry | 38.14 | 51.26 | 10.60 | 3.87 |_____- 12634 | 14619 
13B, M. | 2/06 |Clinton- ------- 6 | 12.73 | 33.35: | 44.32 | 9.60 | 3.60 |_.--__)_-..--=|----22 
47 Dry |sa8.20 | 60.79) £1.00.) 4.98) eA ee 
13B,M. | 2/06 |Clinton_—------ 6 | 11.44 | 33.¢3 | 43.92 | 10.71 | 4.94 J__--__ 10958 |__--2. 
47 i Dry | 38.31 | 49.60 | 18.09 | 5.58 |__-__- 12373 | 14983 
13B, M. | 1/07 |Clinton_-_---__ 6} 14.45 | 29.76 | 46.162)". 9.:63: |) -2500' i] 4-22 ---- =.) Le 
48 Dry | 34.79 | 53.95 | 11.26 Dea BN aoe Rae 
13B, M. | 1/07 |Clinton_------- 6 | 15.06 | 29.48 | 45.81.) 9.65 | 1.05 |_____- 197263). 5. 55- 
48 Dry "| 34.71 | 53.93 | 11.36 | 1.24 |__-__- 12629 | 14447 
58 | 4/12 |Franklin__-_--- 6 | 10.57 | 33.37 | 43.09 | 12.97 -83 | 4.38 | 10714 |____-- 
Dry | 37.30 | 48.19 | 14.51 -93 | 4.89 | 11980 | 14236 
53 | 4/12 |Franklin=-___-- 6 | 10.00 | 32.80 | 50.92 | 6.27 5061) .a0.) t2001 eo 
Dry | 36.45 | 56.59 | 6.96 -73 | .36 | 138334 | 14453 
53 | 4/12 |Franklin__----- 6 | 10.15 | 32.88 | 50.56 | 6.41 -69:|) 22° | 1:2000°)...-.- 
Dry | 36.59 | 56.27 | 7.14 -65 | .25 | 13356 | 14494 


i3 Lord, N. W., and others, Analyses of coals: 


U.S. Bureau of Mines Bull. 22, pt. 1, p. 83, 1913. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


8 Proximate analysis of coal 
q Ist: ‘“Asreceived,’’ with total 
3 he moisture 
A 3 2nd: ‘Dry’ or moisture free 
RP E County i 2 
= A 8 £ | 28 5 5 ; 8 
Bl (eee s Sloe Wael ies 4 pies 
fe se 3 SS. |e ae Se as eso mee aie 
S| i a] Sl Sp pe) eet ea all Gea tS 
4789 53 | 4/12 |Franklin___--_- 6 | 10.00 | 32.08 | 50.98 6.98 | . .47 .17 | 11935 
Dry | 35.65 | 56.60 7.75 52 20 | 13261 | 14492 
4791 58 | 4/12 |Franklin_-_--.--- 6 8.70 | 34.62 | 48.92 7.76 62 VOL AIGA by Sees 
Dry | 37.92 | 53.59 8.49 68 34 | 13084 | 14426 
4793 58 | 4/12 |Franklin___---_ 6 9.04 | 34.46 | 48.73 Tevet - 68 = DOM GEG eee 
Dry | 37.88 | 53.59 8.53 74 -25 | 13133 | 14490 
4794 58 | 4/12 |Franklin__----- 6 9.05 | 34.45 | 48.75 7.75 91 BO WBMP EE |e ee 
Dry | 37.88 | 53.59 8.53 1.00 41 | 13108 | 14472 
4810 52°) 4/12 Franklin --.-—<- 6 6.96 | 38.42 | 44.16 | 10.46 2.98 - 92 | 11848 |_-.--- 
Dry | 41.29 | 47.47 | 11.24 3.21 -99 | 12783 | 14568 
4811 52 | 4/12 |Frankiin___-__- 6 7:34 | 38.11 | 44.23 | 10.32 Sema best tee S Repro bahar 
Dry | 41.13 | 47.73 | 11.14 3.51 | 1.53 | 12703 | 14561 
4812 52 | 4/12 |Franklin____-___ 6 6.00 | 38.55 | 45.46 9.99 3.16 | 1.20 | 11998 |____=- 
Dry | 41.01 | 48.36 | 10.63 3.36 | 1.28 | 12776 | 14534 
5008 51 | 6/12 |Franklin---_--_- 6 | 10.63 | 33.23 | 48.79 7.35 1.40 38 | 11800 |__--_- 
Dry | 37.18 | 54.59 8.23 1.19 43 | 13207 | 14534 
5009 51 || 6/12 |\Franklin< =--—.= 6 9.83 | 33.91 | 49.14 7.12 1.13 18%) (19422 oe 
Dry | 37.62 | 54.48 7.90 1.25 20 | 18245 | 14522 
5011 51 | 6/12 |Franklin--_---_- 6 | 10.39 | 33.13 | 49.23 7.25 1.37 065) 11920 }|222eee 
Dry | 36.97 | 54.93 8.10 1.53 06 | 138303 | 14629 
5208 56 | 7/12 |Franklin-_-_-_-_-_-- 6 6.43 | 37.62 | 44.77 | 11.18 2.64 FGA. ||| 118345)" ees 
Dry | 40.20 | 47.85 | 11.95 2.82 - 68 | 12646 | 14620 
5209 56 | 7/12 |Franklin-----_- 6 | 10.15 | 35.55 | 45.82 8.48 1.41 780) 6915 | Laeeee 
Dry | 39.56 | 51.01 9.43 1.57 -89 | 13011 | 14539 
5211 56 | 7/12 |Franklin__---_- 6 7,71 | 35.75 | 45.38 | 11.16 3.50 -89 | 11644 |______ 
Dry | 38.74 | 49.17 | 12.09 3.79 .96 | 12616 | 14644 
5222 50 | 7/12 |Franklin_-_---_- 6 9.66 | 34.55 | 47.85 7.95 1.04 SOL eft OLG. aeons 
Dry | 38.24 | 52.97 8.79 1.15 .34 | 13190 | 14613 
5223 50 | 7/12 |Franklin__-____ 6 9.00 | 35.10 | 47.35 8.55 1.08 AO) 11O7 3 eeeeee 
Dry | 38.58 | 53.03 9.39 1.19 -44 | 13159 | 14684 
5224 50 | 7/12 |Franklin_--_--__ 6 9.36 | 34.86 | 48.90 6. 88 1.01 S40" Pot oie 
Dry | 38.46 | 53.96 7.58 1.12 -48 | 13373 | 14603 
5507 57 | 8/12 |Franklin__-____ 6 9.83 | 31.82 | 49.78 8.57 79 SOO! ||) AdiO2) | eee 
_ | Dry’ | 35.28 | 55.22 9. 50 88 39 | 12977 | 14490 
5508 57 | 8/12 |Franklin_____.- 6 9.44 | 32.57 | 50.09 7.90 67 29) lp ALOU: |e ees 
Dry | 35.97 | 55.31 8.72 74 32 | 138156 | 14547 
5509 57 | 8/12 |Franklin_______ 6 9.75 | 32.33 | 48.77 9.15 189 |e vad hlibo2\| eee 
Dry | 35.83 | 54.03 | 10.14 1.54 .35 | 12911 | 14550 
12701 134 | 6/21 |Franklin_______ 6 8.88 | 32.17 | 50.84 8.11 78 11 | 21862" |e 
Dry | 35.31 | 55.80 8.89 86 12 | 13018 | 14428 
12702 134 | 6/21 |Franklin_______ 6 7.11 | 34.23 | 48.83 9.83 1.30 700) {11885 |L see 
Dry | 36.85 | 52.57 | 10.58 1.40 .37 | 12716 | 14488 
12703 134 | 6/21 |Franklin_______ 6 8.31 | 34.07 | 49.44 8.18 1.02 mods) £2010 | eee ce 
Dry |-37.16 | 53.91 8.93 1.12 .23 | 13043 | 14534 
12720 134 | 6/21 |Franklin____._- 6 9.24 | 32.39 49.49 8.88 1.50 PAN wee 
:, Dry | 35.69 | 54.53 9.78 1.65 23 | 12833 | 14496 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


by 
5 Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
eS y moisture 
2 2nd: ‘‘Dry” or moisture free 
4 g County y 
5 K © = 2 BR} pe a ‘ is 
3 s 2 a| 8 |] S8)-o8)] 2 | 8s | 
8 zg 8 $ S OR | AS a fe Q . eI 
Hw r= A o = im a] < DQ (2) [2a] =) 
12721 134 | 6/21 |Franklin_______ 6 7.61 | 34.77 | 48.96 8.66 1.70 «05° | 12038: }=---_- 
Dry | 37.63 | 53.00 9.37 1.85 .05 | 129387 | 14559 
12722 134 | 6/21 |Franklin______- 6 8.56 | 31.76 | 50.52 9.16 1.29 soe) |) ALGE2 eae os 
Diy | 34.73 | 55.26 | 10.01 1.41 .385 | 12683 | 14346 
12729 136 | 6/21 |Franklin______- 6 6.72 | 35.94 | 46.32 | 11.02 3.11 wear sek OO e eee 
: Dry | 38.53 | 49.65 | 11.82 3.33 .78 | 12268 | 14365 
12730 136 | 6/21 |Franklin_____-- 6 6.95 | 35.53 | 46.19 | 11.33 3.42 OL | PAGO! eee 
Dry | 38.18 | 49.65 | 12.17 3.68 .55 | 12444 | 14450 
12731 136 | 6/21 |Franklin_______ 6 8.36 | 32.98 | 51.49 eve 1.28 +26: |p e070 sees 
Dry | 35.99 | 56.19 7.82 1.40 .28 | 13100 | 14430 
12732 136 | 6/21 |Franklin______- 6 6.23 | 36.30 | 46.99 | 10.08 3.63 OO LO alae 
Dry | 38.88 | 50.32 | 10.80 3.89 -42 | 12440 | 14433 
12733 136 | 6/21 |Franklin.__.__- 6 8.46 | 35.77 | 46.51 9.26 2.40 So lot ab Udiliied peek os 
Dry | 39.08 | 50.80 | 10.12 2.73 .17 | 12607 | 14487 
12734 136 | 6/21 |Franklin_______ 6 7.52 | 34.46 | 48.88 9.14 1.20 22 | LL8S5" ees 
Dry | 37.26 | 52.86 9.88 1.30 .24 | 12797 | 14440 
30892 137 | 9/18 |Franklin-______ 6 | 10.04 | 35.48 | 47.29 7.19 ihie|eeese 11945 |_-___. 
J Dry | 39.44 | 52.57 7.99 Bike eee 13279 | 14608 
30893 137 | 9/18 |Franklin______- 6 | 11.33 | 32.38 | 47.18 9.11 RD Oi|saaaee 11430 |--=_ == 
Dry | 36.52 | 53.21 | 10.27 Ay P55. =2 12892 | 14521 
30894 137 | 9/18 |Franklin_______ 6 9.04 | 36.20 | 47.86 6.90 e284 eee 12164: |e 
Dry | 39.80 | 52.61 7.59 eg: hae 13374 | 14615 
30895 137 | 9/18 |Franklin_______ 6 | 10.43 | 32.10 | 48.50 7.97 OLE | reese i yaa seh 
| Dry | 36.95 | 54.15 | 8.90 AUT ae tes 13075 | 14482 
29741 138 | 2/18 |Franklin_--___-- 6 9.73 | 34.19 | 48.97 7.09 1085 (Sas 1199 7.,|Loaee= 
F Dry | 37.88 | 54.27 7.85 1200 Be=eee 13289 | 14559 
29742 138 | 2/18 |Franklin_______ 6 | 10.34 | 33.70 | 46.90 9.06 ea eoee a 15295 |e 
Dry | 37.59 | 52.31 | 10.10 SOORIREL Ses 12857 | 14451 
29743 138 | 2/18 |Franklin_______ 6 9.28 | 34.17 | 48.77 7.78 Arn be ee 11885 |_--_-. 
Dr 37.67 | 53.75 8.58 Fite} ee 13100 | 14465 
29744 138 | 2/18 |Franklin_______ 6 9.17 | 34.29 | 49.15 7.39 1 WS bea eee 12163) ||Go2 ae 
Dry | 387.75 | 54.11 8.14 aA | ee ee 13390 | 14723 
29745 138 | 2/18 |Franklin--._---- | 6] 10.56 | 34.81 | 44.74 9.90 ae 2 (eaepe 13545 |e 
Dry | 38.92 | 50.01 | 11.07 Pa od eee 12695 | 14271 
29746 138 | 2/18 |Franklin_______ 6 | 10.36 | 32.12 | 47.21 | 10.31 406% Baeaes 1132632 es 
Dry | 35.83 | 52.67 | 11.50 AOoe eee 12634 | 14446 
29754 138 | 2/18 |Franklin_______ 6 9.50 | 36.82 | 49.82 3.86 B70 seers 12515 5| sees 
: - Dry | 40.69 | 55.04 | 4.27 SOU ee 13829 | 13831 
_ 12682 139 | 6/21 |Franklin_____-- 6 7.06 | 35.69 | 45.24 | 12.01 3.50 O04 7. | one 
Dry | 38.41 | 48.67 | 12.62 3.77 .35 | 12171 | 14494 
12683 139 | 6/21 |Franklin___-_-- 6 | 10.07 | 32.64 | 50.15 7.14 ovds) mae) || L1850 zoos 
Dry | 36.29 | 55.77 7.94 85 .24 | 18177 | 14441 
12684 139 | 6/21 |Franklin_.___._ 6 8.28 | 34.98 | 49.38 7.36 1.13 SON ike Ok cl meee 
‘ Dry 38.14 | 53.84 8.02 1.24 .27 | 13072 | 14419 
12698 139 | 6/21 |Franklin__-____ 6 | 6.79 | 37.24 | 46.38 | 9.59 | 3.38 Ode 1d 8589|boaae 
: Dry | 39.96 | 49.76 | 10.28 3.63 .33 | 12541 | 144380 


TABLE 
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2—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


g Proximate analysis of coal 
I Ist: ‘‘Asreceived,’’ with total 
2 5 moisture 
mn wa) 2nd: ‘“Dry”’ or moisture free 
2 q County ce 
ae Be ee ue 2 gain 
8 & 2 aie Wacgisu|t ste | ome 
S g = 8 8 of | #S a 3 (2) . a 
mS pei (a) (6) = > & <q nD (s) [ea] p 
12699 139, | 6/21 |Frankdim=_-_-—- 6 | 8.07 | 33.85 | 49.71 | 8.37] 1.02] .05 | 11908 |_____- 
Dry | 36.82 | 54.08 9.10 1.11 .05 | 12900 | 14420 
12700 139 | 6/21 |Franklin___--_- 6 | 6.96 | 36.53 | 44.79 | 11.72 | 3.95 | .20 | 11590 |______ 
Dry | 39.27 | 48.13 | 12.60 | 4.24 | .22 | 12245 | 14567 
12738 140 | 6/21 |Franklin_-_-_--_- 6 5.74 | 36.04 | 48.19 | 10.03 3. 37 S6.nly L1960;5|h aes 
Dry | 38.23 | 51.13 | 10.64 | 3.57] .38 | 12509 | 14453 
12739 140 | 6/21 |Franklin___---- 6 6.64 | 36.34 | 48.38 8. 64 2,.75 .05 | 12043 |__-__. 
Dry 38.92 | 51.83 9. 25 2.94 .05 | 12753 | 14444 
12740 140 | 6/21 |Franklin_--_-__- 6 | 08:15) 382.79 151.10 | 7.96 | 1:51 | .14 | 11890) )-2_ 2 - 
Dry | 35.70 | 55.63) 8.67 | 1.64] .16 | 12863 | 14337 
30882 141 [10/18 |Franklin--_-__-- 6 | 9.94 | 33.39 | 48.99 | 7.68 | 1.14 |--___- 11880)"| ao eeee 
Dry | 37.08 | 54.39 | 8.53 | 1.27 |_--___ 13192 | 14571 
30883 141 |10/18 |Franklin_-_-_-- 6 | 10.04 | 33.08 | 49.42 7.46 ied) |seeens 11898 Pit 
Dry | 36.77 | 54.94 | 8.29) 1.38 |_-_--__ 13226 | 14677 
30884 141 |10/18 |Franklin______- 6 | 10.73 | 33.02 | 47.65 | 8.60 | 1.61 |______ MGS eater 
Dry | 36.99 | 53.38 | 9.63] 1.80 |-____- 13036 | 14609 
30885 141 |10/18 |Franklin_______ 6 | 10.05 | 33.93 | 48.58 7.44 L40|/Lo eke 11884 |______ 
Dry WeS7072) 154001 827), P56 lias 2 se 13210 | 14674 
23442 142 12/15 |Franklin-----_- 6 | 9.72 | 32.91 | 48.92 | 8.45 SUE ose, 11866 |_.---- 
Dry 36.45 | 54.19 9.36 O07 Peoees 13144 | 14653 
23443 142 |12/15 |Franklin----_-_-- 6 | 10.24 | 32.54 | 49.49 7.73 00 4a 1) 8 Ne 
Dry | 36.25 | 55.14 | 8.61 189: || Be Roe 13304 | 14697 
30887 143 10/18 |Franklin____-_- 6 | 11.15 | 33.95 | 47.50 7.40 TRE Gal eee 117345|2 
Dry | 38.21 | 53.46 8.33 (ee |soasee 13207 | 14681 
30888 143 |10/18 |Franklin--_-___- 6 | 9.08 | 34.99 | 48.21 | 7.72 | 1.48 |___1__ ADOTO) | eee 
Dry | 38.49 | 53.02 | 8.49] 1.57 |_-__-- 13219 | 14723 
30889 143 |10/18 |Franklin-_-____- 6 | 10.31 | 33.54 | 49.91 6.24 pall Nie ee 12055) eee 
Dry | 37.40 | 55.64) 6.96 | 1.24 ).2-__. 13441 | 14574 
30867 144 |°9/18. |Franklin------- 6 | 10.74 | 32.20 | 50.91 | 6.15 83 P2001 eae 
Dry | 36.07 | 57.04 | 6.89 93 13444 | 14555 
30868 144 | 9/18 |Franklin______- 6 | 10.36 | 32.52 | 47.17 | 9.95 FLOSS | ee ee 11356, ese 22 . 
Dry | 36.28 | 52.62 } 11.10 OU ee 12668 | 14416 
30869 144 | 9/18 |Franklin_--___- 6 | 9.86 | 32.38 | 49.68 | 8.08 NOeN|Saee = 12925\\) os sa8k 
Dry 35.92 | 55.12 8.96 Le OSq 2 seks 13250 | 14682 
30870 144 | 9/18 |Franklin_--____ 6 | 10.91 | 32.32 | 50.89 5. 88 OOM ieee 12049 | 2a 
Dry 36.28 | 57.12 6.60 SUC eee 13525 | 14548 
12865 145 | 7/21 |Franklin_______ 6 | 8.33 | 31.23 | 51.85 } 9.09.) 1724 |! .25)) 11846 |_22_2_ 
Dry | 34.07 | 56.02 | 9.91 | 1.35 | .27 | 12859 | 14512 
12866 145 | 7/21 |Franklin__-____- 6 8.17 | 32.54 | 50.60 8.69 1.20 TS 1942" eee 
Dry.) 35.43 |boetl 9.46 1.31 .17 | 12945 | 14525 
12867 145 | 7/21 |Franklin_______ 6 | 8.96 | 32.71 | 50.71 | 7.62 6%], 9:08'| 11064 1 see 
Dry | 35.93 | 55.70 | 8.37 .74 | .08 | 13104 | 14472 
20080 146 {11/14 |Franklin_______ 6 | 9.33) 31.15 | 50.36 | 9.16 SBGill eas 11806") eee 
Dry | 34.36 | 55.54 | 10.10 G2 Mi eeaeee 13021 | 14636 
20081 146 }11/14 |Franklin__---__) 6 | 10.01 | 29.93 | 50.08 | 9.98 BOS iaee son 11522 coe 
Dry | 33.26 | 55.65 | 11.09 708: | ees 12803 | 14564 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


15 Tbid., p. 84. 


be | 
& Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
5 Bi moisture 
fore 2nd: ‘‘Dry”’ or moisture free 
P | County 
£ Fi 3 g © & a § : = 
8 : iro) } me S | A Ss] 
x BE] 3a a 
oad e = a a oS om “2 2, a : » 
3 iS a Sollee Sale ee Sara lo ae lane 
4 4 QA ie) = > & < n o (oa) p 
| 
20082 | 146 |11/14 |Franklin__-____ 6 9.25 | 31.03 | 51.02 8.70 
Dry | 34.19 | 56.22 9.59 
20723 146 | 1/15 |Franklin---____- 6 8.21 | 32.46 | 49.00 | 10.33 A) She ee DATO eee 
Dry | 35.36 | 53.39 | 11.25 105 sees 12823 | 14525 
20724 146 | 1/15 Franklin __.__- 6 9.07°| 32.24 | 48.42 | 10.27 Hea i sy ee G0 6s eee 
Dry 35.45 | 53.26 | 11.29 1525 se 12764 | 14578 
20725 146 | 1/15 |Franklin------- 6 9.83 | 31.44 | 51.53 7.20 SOOM Esse == LLOSOs)oo oe 
Dry 34.87 | 57.15 7.98 Bt %a (eee 13297 | 14568 
30877 147 |10/18 |Franklin__-___-- 6 8.72 | 34.31 | 46.15 | 10.82 SNS eae 115433 \2ssee8 
Dry | 37.59 | 50.56 | 11.85 Lyi by Al ge ee 12645 | 14645 
30878 147 | 9/18 |Franklin_---__- 6 | 10.04 | 33.77 | 47.53 8.66 DASE 2 Sa =8 LL T25 3) 
Dry | 37.54 | 52.83 9.63 De On| seen 13034 | 14791 
30879 147 |10/18 |Franklin---__-- 6 9.67 | 33.32 | 46.67 | 10.34 SHO ee aee LILA so Saeeee 
Dry 36.89 | 51.66 | 11.45 outage oe 12784 | 14485 
30880 147 |10/18 |Franklin---_-_- 6 9.27 | 34.27 | 45.48 | 10.98 CATA See 6s (eae 
Dry | 37.77 | 50.18 | 12.10 A Saleen 12632 | 14677 
1695 | 14B.M. /05 |Franklin___----| 6 | 10.28 | 32.04 | 49.74 7.94 ANO6 sp 3242 JIE= see = eee 
9 Dry | 35.71 | 55.44 8.85 ValSs| bee es es eee 
1694 | 14B.M. /05 |Franklin_-__-_-_- 6 9.46 | 33.55 | 48.87 8.12 ERC eee oo 1 000)*| Sees 
= 9 Dry | 37.06 | 53.97 8.97 1 S0n eaeeee 13243 | 14725 
1786 | 14B.M. /05 |\Franklin----_-- 6 8.31 | 31.65 | 49.56 | 10.48 RS ah eae RB WA fi ae tae 
9 Dry | 34.52 | 54.05 | 11.43 TG 0) aes 12789 | 14647 
477D | 14B.M. | 8/08 |Franklin_----_ =|) G5 9.15 | 34.98 | 47.27 8.60 S99 Jakes. ee ee ese 
10 Dry | 38.50 | 52.03 9.47 1 OOM ee Se Soe ee 
478D | 14B.M. | 8/08 |Franklin---_--_- 6 8.59 | 32.15 | 51.03 8. 23 1,29) |(E= se PAR ee 
: ik) Dry | 35.17 | 55.83 9.00 iD | ee 13253 | 14728 
486D | 14B. M. | 8/08 |Franklin_-____- 6 8.12 | 34.46 | 48.79 8.63 ie Be eee es 12064 |__---- 
10 Dry | 37.51 | 53.10 9.39 1230 | moe 13131 | 14654 
495D | 14B.M. | 8/08 |Franklin_______ 6 8.61 | 33.19 | 46.82 | 11.38 SObule 3 LI585s)| Seseee 
10 Dry | 36.32 | 51.23 | 12.45 LiQ4e | 2-2 12676 | 14682 
1648 | 15B.M. | 8/08 |Franklin- _--__- 6 9.50 | 31.98 | 47,08 | 11.44 P454le= oes 115064|ceaee 
11 ; a. Dry | 35.34 | 52.02 | 12.64 iL 60:||Eseeee 12713 | 14780 
1871 | 15B. M. | 7/06 |Franklin______- 6 9.90 | 28.67 | 53.69 7.74 Act eee 12001..| 2322. = 
12 Dry | 31.82 | 59.59 8.59 ee eee 13320 | 14700 
1872 | 15B.M. | 7/06 |Franklin--____- 6 | 10.53 | 29.06 | 53.01 | 7.40 AL | See ees | one) ieee 
12 Dry | 32.48 | 59.25 8.27 He BO [pele A eee | eee 
3408 | 15B.M. | 7/06 |Franklin_______ 6 9.65 | 30.87 |} 53.23 6, 25 
12 Diy | 34.17 | 58.91 6. 92 
1926 | 15B. M. | 7/06 |Fianklin__----- 6 | 14.91 | 26.66 | 49.50 8.93 SA eee LO95SSiEe ae 
12 Dry | 31.33 | 58.18 | 10.49 61) ees 12879 | 14545 
2020 | 15B. M. | 7/06 |Franklin___--_- 6 | 10.72 | 29.86 | 50.06 9,36 ai) Ol ees 11686 |-.---. 
12 Dry | 33.45 | 56.07 | 10.48 502, |}22ca= 13088 | 14794 
3447 | 15B, M. | 7/06 |Franklin__-___-- 6 9.58 | 29.18 | 50.24 | 11.00 sO aul eee 11428 |_--..- 
12 Dry | 32.27 | 55.56 | 12.17 Chto} Pees 12632 | 14561 
14 Lord, N. W., and others, Analyses of coals: U.S. Bureau of Mines Bull. 22, pt. 1, p. 83, 1913. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


me 
& Proximate analysis of coal 
FS Ist: ‘‘Asreceived,’’ with total 
| & moisture _ 
Q 2nd: ‘“‘Dry”’ or moisture free 
g g County iz 
“S o 1 qd uy 
Soll eas. 2) 3 | 23] 32 2 J 
2 & = 3 a HOSS Soe =| Ee x 4 
3 a Ss ce) 8 of Asie} D 5 (e) é 
A 4 fa) OTe ee > i) < 2) (6) fo) 
3448 | 15B.M. | 7/06 |Franklin______. 6 | 9.45 | 29.49 | 51.99 | 9.07] .60 11695 
12 Dry | 32.57 | 57.41 | 10.02] .66 12915 
3451 | 15B.M. | 7/06 |Franklin_____-- 6 | 8.30 | 30.23 | 50.90 | 10.57 | .52 |------ 11543 
12 Dry | 32.97 | 55.50 | 11.53 | .57 |_---s- 12587 
5214 | 15B. M. | 7/06 |Franklin..___-- 6 | TSR 27 6eNlosed ON) e420.) dou \eonees 11961 
12 Weyar) slasza|eO2a47ierOslG al) mapoyieuaen 13565 
5237 | 15B. M. | 7/06 |Franklin__.---- 6 | 11.50 | 26.70 | 52.67 | 9.13 | .60 |----_- 11410 
12 Dry. |/ 80.17 | 59.51 | 10,32 | * 68 |28222 12893 
23473 | 16B. M. |11/15 |Franklin_____-- 6 | 29:28)|-a48ane PA7E76| S75) etl = 11950 
13 Dry | 37.71 | 52.64] 9.65] 1.21 |__._-- 13172 
23474 | 16B.M. |11/15 |Franklin______- GilUES HOM ESdSD IN 472464 Gala CON eeeees 12083 
13 Dry | 38.98; 52.11] 8.91 Sr eee 13266 
23475 | 16B. M. /11/15 |Franklin.______ Go EPP SERCH | EEA) RO ih 12038 
13 Dry | 37.19 | 53.60 | 9.21 Sih eke 13203 
23476 | 16B. M. |11/15 |Franklin___._-- 6] MOSES AS32760 lb48. 0801) Buia |\ le Oval eee 11898 
13 Dry | 37.20 | 52.98 | 9.82 | 1.18 }21__- 13111 
23477 | 16B. M, |11/15 |Franklin______- 6| 8.75 | 33.71 | 48.44] 9.10] 1.55 |_.--_- 11943 
13 Dry | 36.94 | 53.09 | 9.97] 1.70 |-____- 13088 
23478 | 16B. M. |11/15 |Franklin._____- 6 | 9.01 | 34.52 | 47.87 | 8.60} 1.08 |__-._- 11970 
13 Dry }/37594))| 52061) 19545))| 119) | eases 13154 
22686 | 16B. M. | 7/15 |Franklin______- 6 | 9.33 | 33.60 | 48.48] 8.59 11824 
14 Dry | 37.06 | 53.47 | 9.47 13041 
22687 | 16B. M. | 7/15 |Franklin______- 6 | 9.05 | 33.74 | 48.65] 8.56] . 11858 
14 Dry | 37.10 | 53.49 | 9.41] 1. 13039 
22688 | 16B. M. | 7/15 |Franklin______- 6 | 8.59 | 34.66 | 48,89 | 7.86] .92|_._-_- 12089 
14 Dry | 37.92 | 53.48 | 8.60] 1.01 |___-_- 13225 
22689 | 16B. M. | 7/15 |Franklin___-__- 6 | 8.91 | 33.87 | 49.21 | 8.01 Buy eae 12017 
14 Dry | 37.18 | 54.03 | 8.79 | 7.09 |__-.-- 13192 
22690 | 16B. M. | 7/15 |Franklin.__--_- 6 | 10.06 | 33.92 | 47.26] 8.76] .92 |_____- 11756 
14 Dry | 37.72 | 52:64) 9:74 || 1.02) |2--2-2 13072 
22691 | 16B. M. | 7/15 |Franklin__-_--- 6 | 9.19 | 33.80 | 48.61} 8.40} .92 |_____- 11925 
14 IDA GPR BGs I CEOS aot loo oe 13131 
23442 | 16B. M. |11/15 |Franklin______. 6) Deo 3201048202 Nags 45am Salles 11866 
15 Dry | 36.45-| 54.19 | 9.36 ROG umeesee 13144 
23443 | 16B.M. |11/15 |Franklin-_____- 6 | 10.24 | 32.54 | 49.49] 7.73] .80 |_----- 11941 
15 Dry | 36.25 | 55.14] 8.61 399), eee 13304 
23444 | 16B. M, |11/15 |Franklin_____-- Gil 930) Boalsal 4 Su 77a matihen een | aeees 11896 
15 Dry | 36.78 | 54.15 | 9.07 8B) anos 13207 
20080 | 16B. M. |11/14 |Franklin_______ 6 | 9.33 | 31.15 | 50.36 | 9.16 7B 6 Nees 11806 
16 Dry | 34.36 | 55.54 | 10.10 | .62 |___-.- 13021 
20081 | 16B. M. |11/14 |Franklin-__.__.| 6 | 10.01 | 29.93 | 50.08 | 9.98] .52 |_-_--- 11522 
16 Dry | 33.26 | 55.65 | 11.09 <8) eee 12803 
20082 | 16B. M. /11/14 |Franklin_______ 6) |) 9725 4530.03%)| bi. 025)) 68570))) 0 485 /een nae 11857 
16 Dry | 34.19 | 56.22 | 9.59 7530 | eons 13064 


16 Fieldner, A. C., and others, Analyses of coal: 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


17 Fieldner, A. C., and others, Analyses of coal: 
18 Fieldner, A. C., and others, Analyses of coal: 


19 Tbid., p. 3 


1. 


uy 
So Proximate analysis of coal 
g Ist: ‘‘Asreceived,” with total 
3 a moisture 
S Q 2nd: ‘‘Dry’’ or moisture free 
5 g County es 23 
Belek e R) 2] 28/8 : aie 
8 2 =| 2 | 23] 92 a mbes 
Q ae} ite 3 2 33 aS a 2 & # % 
a 7c a ey Se le eae teal ea os 
20083 | 16B. M. |11/14 |Franklin___-__- 6 9.61 | 30.68 | 50.44 9.27 50 eeee 117251.) ae 
16 Dry | 33.94 | 55.80 | 10.26 Doone 12971 | 14604 
20723 | 16B, M. {11/14 |Franklin_-__---- 6 8.21 | 32.46 | 49.00 | 10.338 296) pases U7 C0le eee 
17 Dry | 35.36 | 53.39 | 11.25 Obs eae ee 12823 | 14632 
© 20724 | 16B. M. {11/14 |Franklin-____-- 6 9.07 | 32.24 | 48.42 | 10.27 Ltd | 2s Se 11606) |==..-- 
17 Dry | 35.45 | 53.26 | 11.29 112675222 12764 | 14578 
20725 | 16B, M, |11/14 |Franklin_____-- 6 9.83 | 31.44 | 51.53 7.20 7000) |seaaee 11990) |atecee 
iW Dry | 34.87 | 57.15 7.98 003 paeeee 13297 | 14568 
20726 | 16B. M. |11/14 |Franklin-_____- 6 | 8.87 | 32.72 | 49.05 9.36 04 \eeeone UU785s) | SSseee 
Wi Dry | 35.90 | 53.83 | 10. 27 1.03" fess—5 12931 | 14915 
22915 | 16B.M. | 8/15 |Franklin_-_--__ 6 9.78 | 32.29 | 49.73 8.20 LLS60s|Seaeee 
18 Dry | 35.79 | 55.12 | 9.09 13145 | 14613 
22916 | 16B, M..| 8/15 |Franklin-_-_-__- 6 | 10.23 | 31.97 | 49.87 | 7.93 oh Al see LISSON |e ae ee 
18 Dry | 35.61 | 55.56 | 8.83 DS Ode wee 13189 | 14613 
22917 | 16B.M. | 8/15 |Franklin_---__- 6 | 10.48 | 38.53 | 49.02 | 6.87 1 Ne (ape 119307 seee 
18 Dry | 37.46 | 54.75 | 7.79 USS Gp) ce 13329 | 14598 
22918'| 16B.M. | 8/15 |Franklin____+__ 6 | 8.86 | 33.27 | 49.48 | 8.49 NOON aa=e= = UiO70s eee 
18 Dry | 36.50 | 54.29 9.21 Ae tee 13133 | 14614 
22919 | 17B. M. | 8/15 |Franklin._____- 6 | 10.48 | 31.87 | 49.10 8.55 VG Wea ee, VG ASS Serer 
19 Dry | 35.60 | 54.85 9.55 TE SO eee 13046 | 14590 
22920 | 17B. M. | 8/15 |Franklin_______ 6 | 10.16 | 32.66 | 49.63 7.56 BOOs cosas UD 2 eae 
19 Dry 3605 | 65.230) 8.42") 1.10) |e 13270 | 14634 
22321 | 17B. M. | 8/15 |Franklin______. 6 9.99 | 32.82 | 49.27 7.92 13033|s8-22 DI85 7) (Sess 
19 A Dry | 36.46 | 54.74 8.80 Lede eet 13172 | 14593 
26129 | 18B. M. |10/16 |Franklin_--_-__- 6 | 10.61 | 33.39 | 48.37 7.63 1202) ose 11855 |-----. 
08 Dry | 37.35 | 54,11 8.54 1 Taga Well (Se 13262 | 14646 
30266 | 18B.M. | 5/18 |Franklin-----__ 6 7.86 | 34.10 | 49.62 | 8.42 UTE ee AD14 1" eo aoe 
58 Dry | 37.01 | 53.85 9.14 128! || eae 13176 | 14709 
30267 | 19B. M. | 4/18 |Franklin__-___- 6 7.83 | 34.70 | 47.96 9.51 LTO GS; ae 
58 Dry | 37.65 | 52.03 | 10.32 12980 | 14651 
30844 | 19B. M. | 8/18 |Franklin_-_-__- 6 8.02 | 35.66 | 48.46 7.86 12128.|2 see 
58 ; . Dry | 38.77 | 52.68 | 8.55 13187 | 14566 
31050 | 19B. M. |10/18 |Franklin_--____ 6 | 7.35 | 36.70 | 47.88 | 8.07 1025 Rese W2164 ea 
58 Dry | 39.61 | 51.68 8.71 TAO eo eeee 13129 | 14526 
29741 | 19B. M. | 3/18 |Franklin_______ 6 9.73 | 34.19 | 48.99 7.09 TC ee a LEGO | is See 
; 21 Dry | 37.88 | 54.27 | 7.85 120m es ae 13289 | 14562 
29742 19B. M. | 3/18 |Franklin__-___- 6 | 10.34 | 33.70 | 46.90 | 9.06 Cy a ero 115205 eee 
21 Dry | 37.59 | 52.31 | 10.10 760 iene 12857 | 14449 
29743 | 19B.M. | 3/18 |Franklin_-____- 6 9.28 | 34.17 | 48.77 | 7.78 CA are or TiS85) epee 
21 : Dry | 37.67 | 53.75 8.58 SS2n pene 13100 | 14465 
20744 | 19B.M. | 3/18 |Franklin_.----- CU OE LE s420) | 400 toa eeyrd 90 |e ali7i9| eee T2168) oeeeoe 
21 Diya aie ster \) Odeon Oe [ieee 9 | areas 13390 | 147238 


U.S. Bureau of Mines Bull. 123, p. 34, 1918. 
U.S. Bureau of Mines Bull. 193, p. 30, 1922. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


3 Proximate analysis of coal 
g Ist: ‘‘Asreceived,”’ with total 
I 5 moisture 
A a 2nd: “Dry” or moisture free 
Pp q County fe 
2 a Shag (ees oe 5 pole 
s “ 2 3 Te 2 = r= 5 
g 5 2 3| 2 a3 Se = "a a = = 
= 8 ‘Siecle all) |) 3 
4 a A Oil SS Nei ale teckel ene 
29745 | 19B. M. | 3/18 |Franklin_---___ 6} 10.56 | 34.81 | 44.73 9.90 4 Bills ewes 11354 |___-__ 
21 Dry | 38.92 | 50.01 | 11.07 2 50)4|232 oe 12695 | 14433 
29746 , 19B. M. | 3/18 |Franklin.----_- 6 | 10.36 | 32.12 | 47.21 | 10 31 LOOM sae ses TTS26 see e 
21 Dry '| 35.83 | 52.67 | 11.50 620 (ae aoe 12634 | 14446 
29754 | 19B. M. | 3/18 |Franklin_-_---__ 6 9.50 | 36.82 | 49.82 3.86 Si eee 125158 |= 228— 
21 Dry | 40.69 | 55.04 | 4.27 Oi sles ose 13829 | 14524 
30205 | 20B. M. | 5/18 |Franklin_----_- 6 7.64 | 31.37 | 50.03 ; 10.96 12060 =a DGS 7i" eae eee 
20 Dry | 33.96 | 54.17 | 11.87 LS | gee 12654 | 14554 
30207 | 29B. M. | 4/18 |Franklin------- 6 8.86 | 31.23 | 49.28 | 10.63 ie 0 Peecgese AT603h (eee 
20 Diy | 34.27 | 54.07 | 11.66 L219) eee 12731 | 14606 
26492 | 29B. M. {12/16 |Franklin_______ 6 9.54 | 32.91 | 48.41 9.14 fo tg eer es NOW le, 
22 Dry 36.38 | 53.52 | 10.10 1-087 eae 13014 | 14644 
26493 | 20B.M. |12/16 |Franklin___-___ 6 | 9.58 | 33.25 | 50.16 7.01 1208 0|E2eens T2051 eaeoee 
22 Diy | 36.77 | 55.48 7.75 UGS eae 13329 | 14585 
26464 | 20B. M. |12/16 |Franklin_____-_- 6 | 10.97 | 33.70 | 46.86 | 8.47 -99 11671 |=oss—2 
22 Dry | 37.85 | 52.64 9.51 reali 13109 | 14812 
26495 | 20B. M. 12/16 |Frankklin---.-__ 6 | 10.26 | 33.17 | 48.39 8.18 inl TUSD Sin |e eet 
22 Dry | 36.96 | 53.93 9.11 $4672 13214 | 14705 
26496 | 20B. M. |12/16 |Frankiin-_--__- 6 | 9.68 | 32.90 | 48.35 9.07 1094|22s=2 11693%|- > 
22 Dry | 36.43 | 53.53 | 10.04 SAI eee 12946 | 14260 
30206 ; 29B. M. | 4/18 |Franklin_-____- 6 8.49 | 34.11 | 48.71 8.69 Ltd 4) essen 120645)\5— = 
22 Dry | 37.28 | 53.22 9.50 | eee Na | 13183 | 14731 
30208 | 20B. M. {11/16 |Franklin_-______ 6 8.05 | 34.51 | 47.67 | 9.77 1064/2 =s2- Uhepig | eee 
22 Dry | 37.53 | 51.85 | 10,62 Tobie See 12971 | 14635 
30485 | 20B. M. |11/16 |Franklin_-____- 6 9.66 | 34.06 | 47.27 9.01 TS lig| bose 11866 |----_- 
22 Dry | 37.70 | 52.33 9.97 130: 22 s522 13135 | 14650 
30486 | 20B.M. |11/16 |Franklin_______ 6 | 10.04 | 33.61 | 48.01 8. 34 ata 3 es ee LUSO8E| > eee 
22 Dry | 37.36 | 53.37 9.27 ale eee 13226 | 14739 
5528 oa see es 8/12 |Gallatin_......_] 6 | 10.82 | 33.83 | 42.43 | 12.92 | 4.93 na2 12630] eee 
Dry | 37.94 | 47.57 | 14.49 | 5.53 -47 | 11609 | 15193 
5510 228 | 8/12 |Gallatin________ 6 | 4.47 | 33.33 | 47.73 | 11.46 | 3.59 105! |) 12320) 2= eee 
Dry | 36.98 | 49.96 | 13.06 | 3.76 .05 | 12895 | 15157 
5511 223 | 8/12 |Gallatin________ 6 | 4.10 | 36.79 | 50.38 8.73 | 3.83] .04 | 12849 |______ 
-| Dry | 38.36 | 52.54 9.10 | 3.99 .04 | 13397 | 15001 
5513 223 | 8/12 |Gallatin-_______| 6 | 12.55 | 34.81 | 46.384] 6.30 | 5.61 c OU, |) 12015) abe 
Dry | 39.81 | 52.98 7.21 6. 41 -O1 | 13739 | 15129 
23426 | 21B.M. |11/15 |Gallatin_.______ 6) 820.2 S98, ee Oe Ade oS. 0S] nase ee T2987 | --- ee 
57 Dry | 39.17 | 51.06 OCA Onphon eee 13487 | 15375 
4773 55 | 4/12 |Jackson________ 6 | 10.88 | 31.71 | 48.90 | 8.51 65 |) 80.) 11594 |-2 22 
Dry | 35.57 | 54.88 9.55 13 .34 | 13009 | 14531 
4780 55 | 4/12 |Jackson_______. 6 | 7.17 | 36.36 | 45.25 | 11.22 | 3.92) .43 | 11678 |______ 
Dry | 39.18 | 48.74 | 12.08 4.22] .47 | 12581 | 14617 
20 Thid., p. 32. 


21 Fieldner, A. C., and others, Analyses of coal: 


U.S. Bureau of Mines Bull. 123, p. 34, 1918. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


5 ; 
5S Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
a i moisture — 
He} 2nd: ‘‘Dry” or moisture free 
4 g County 
3 3 = = 
= y ls ae 8 BZ saa 
8 3s 2 a| 42 | @8| 8% P a | a 5 |} 23s) 
3 3 S $ S$ oa | 28 @ S e) : a 
4 fa) Qa ‘S) = > & <q n e) fQ p 
4784 55 | 4/12 | Jackson_--_-_-- 6 8.82 | 35.30 | 44.96 | 10.92] 3.46 s00 |) L547 I 
Dry | 38.72 | 49.30 | 11.98 3.79 -54 | 12663 | 14676 
12647 183 | 6/21 |Jackson_--__---- 6 | 10.34 | 35.71 | 45.74] 8.21 1.03 03%) LU5857 22 ess 
Dry | 39.82 | 51.02 9.16 1.15 -03 | 12920 | 14376 
12648 183 | 6/21 IJackson-_-__---- 6 | 10.00 | 32.81 | 47.33 9. 86 1.27 SOC EES pO! \eaeeae 
: Dry | 36.46 | 52.58 | 10.96 1.41 -08 | 12618 | 14357 
12649 183 |\ 6/21 |Jackson_--__--- 6 9.16 | 34.31 | 46.76 CRUE 1.24 720h|| LIS23 |e 
Dry | 37.77 | 53.00 | 10.33 1.36 22 | 12684 | 14317 
12650 183 | 6/21 |Jackson_-_------ 6 $.86 | 33.70 | 45.30 | 11.14 2.04 wa LLG O ears 
Dry | 37.38 | 50.26 | 12.36 | 2.26 -30 | 12391 | 14377 
12651 183 | 6/21 |Jackson-_------ 6 9.46 | 35.05 | 46.85 64 1.75, nO0 |) L686) eee 
Dry 38.71 | 51.75 9.54 1.93 -07 | 12796 | 14326 
12652 183 | 6/21 |Jackson---__---- 6 9.66 | 35.94 | 45.96 8.44 1.28 nee i ALO 88h eee 
Dry | 39.78 | 50.87 9.35 1.42 -24 | 12751 | 14307 
2611 224 | 1/10 |Livingston--_-- 6 | 16.50 | 32.63 | 45.50 oue nS Ut bene 11207" | See 
Dry | 39.07 | 54.49 6.44 UO ere 13529 | 14600 
5086 66 | 7/12 |Macoupin------ 6 4.29 |-39.09 | 37.21 9.41 4.13 102) LOG8B) |eaeee= 
Dry | 45.60 | 43.42 | 10.98 4.82 .37 | 12408 | 14234 
5087 66 | 7/12 |Macoupin-__-_- 6 | 13.77 | 38.69 | 36.74 | 10.80 4.37 S620 (pL0493n | eaeeee 
Dry | 44.86 | 42.62 | 12.52 5.07 -71 | 12169 | 14236 
5088 66 | 7/12 |Macoupin_--_-- 6 | 14.73 | 38.33 | 37.24 9.70 | 4.50 500! ||P LOS2 2) eee 
Dry | 44.95 | 43.69 | 11.36] 5.28 .35 | 12339 | 14237 
5097 69 | 7/12 |Macoupin_-_---- 6 | 14.73 | 36.26 | 36.11 | 12.90] 4.62 28) | 100999) == 
Dry | 42.53 | 42.34 | 15.13 5.42 -33 | 11843 | 14342 
5098 69 | 7/12 |Macoupin--_-_-- 6 | 13.68 | 38.02 | 37.72 | 10.58 4.43 sod LOGLSS | tien 
; Dry | 44.05 | 48.70 | 12.25 5.12 .25 | 12300 | 14346 
5099 69 | 7/12 |Macoupin.-_---. 6 | 14.19 | 37.92 | 37.03 } 10.86 | 4.21 OO mw 1O599)s | eee 
Dry | 44.19 | 43.15 | 12.66 4.91 -45 | 12351 | 14476 
5100 67 | 7/12 |Macoupin-_----- 6 | 15.12 | 38.28 | 36.55 | 10.05 3.85 «ol | 10610" oe 
Dry | 45.09 | 43.06 | 11.85 4.54 .37 | 12501 | 14488 
5101 67 | 7/12 |Macoupin--_---- 6 | 14.90 | 37.75 | 38.43 8.92 3.67 S451 LO tap alsosaaes 
Dry | 44.35 | 45.16 | 10.49] 4.31 -53 | 12614 | 14367 
5102 67 | 7/12 |Macoupin--_--- 6 | 14.67 | 35.49 | 38.83 | 11.01 4.15 v2 || 10433 .| 2 ee 
Dry | 41.59 | 45.50 | 12.91 4. 86 -26 | 12227 | 14370 
5112 68 | 7/12 |Macoupin_--__-- 6 | 12.11 | 40.32 | 39.14 8.48 4.39 BOS | LO pee 
Dry | 45.88 | 44.52 9. 60 5.00 -43 | 12705 | 14335 
5113 68 | 7/12 |Macoupin------ 6 | 138.27 | 38.58 | 38.15 | 10.00 | 4.89 eee all) LODO ee 
5 Dry | 44.48 | 43.99 | 11.53 5. 64 -31 | 12442 | 14400 
5114 68 | 7/12 |Macoupin- ----- 6 | 13.23 | 38.85 | 38.91 9.01 4.39 »28"| 10935 |_.--__ 
- Dry | 44.77 | 44.84 | 10.39 5.06 -32 | 12601 | 14359 
81323 185 | 9/21 |Macoupin------ 6 | 13.32 | 37.97 | 39.84 8.87 | 3.40 OL |) 20893) a 
Dry | 43.80 | 45.97 | 10.23 3.92 .386 | 12567 | 14252 
81324 185 | 9/21 |Macoupin_-_-_--- 6 | 12.41 | 37.96 | 39.8 9. 65 3.57 .29 | 10889 |______ 
t. Dry | 438.34 | 45.64 | 11.02 | 4.08 .83 | 124382 | 14241 
81325 185 | 9/21 |Macoupin_----- 6 9.84 | 42.13 | 39.51 8.52 3.51 . 24 | 11426 |______ 
: Dry | 46.73 | 43.82 9,45 3.89 .27 | 12673 | 14237 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


& Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
eS 5 moisture 
2 2nd: ‘‘Dry”’ or moisture free 
BR E County es = 
2 o be qd i s 
ry oO H Zo 
Beales =| €| 3e| ge a Alpe 
a 3 z Sh SS 8 Wesel et ah ora ey eee 
a ig a) Ol) SF os rs < a | Oo Mm | pb 
81327 186 | 9/21 |Macoupin_-__-- 6 | 11.18 | 37.54 | 40.19 | 11.09 | . 3.65 | 1.00 | 10841 |______ 
Dry | 42.27 | 45.24 | 12.49 | 4.11 | 1.13 | 12206 | 14243 
81328 186 | 9/21 |Macoupin______ 6 | 9.01 | 39.20 | 41.42 | 10.37 | 4.32) .58 | 11193 |______ 
Dry | 43.08 | 45.52 | 11.40 | 4.75 | .64 | 12301 | 14177 
81329 186 | 9/21 |Macoupin______ 6 | 13.17 | 36.72 | 40.09 | 10.02 | 4.04} .40 | 10685 |______ 
Dry | 42.29 | 46.17 | 11.54] 4.65 | .46 | 12306 | 14206 
81331 228 | 9/21 |Macoupin_____- 6 | 14.03 | 37.17 | 39.60 | 9.20] 3.49 |______ 10753 eee 
Dry | 43.24 | 46.06 | 10.70 | 4.06 |______ 12508 | 14273 
| 
81332 187 | 9/21 |Macoupin_____- 6 | 13.30 | 37.46 | 38.68 | 10.56 | 4.23 | .36 | 10621 |______ 
Dry | 43.21 | 44.61 | 12.18 | 4.88 | .42 | 12250 | 14264 
81333 187 | 9/21 |Macoupin_-___- 6 | 13.52 | 36.25 | 38.70 | 11.53 | 4.38 | .63 | 10471 |______ 
Dry | 41.92 | 44.75 | 13.33 5.06] .73 | 12108 | 14314 
81334 187 | 9/21 |Macoupin__--_- 6 | 13.86 | 36.52 | 39.11 | 10.51 | 3.97] .22 | 10554 |______ 
Dry | 42.40 | 45.40 | 12.20] 4.61 | .26 | 12252 | 14261 
81085 188 | 8/21 |Macoupin.____- 6 | 12.30 | 38.69 | 41.07 | 7.94] 3.62] .15 | 11080 |______ 
Dry | 44.12 | 46.83 | 9.05 | 4.13 | .17 | 12634 | 14127 
81086 188 | 8/21 |Macoupin_____- 6 | 11.39 | 39.03 | 40.49 | 9.09 | 4.57] .i7 | 11037 |_----- 
Dry | 44.05 | 45.69 | 10.26 | 5.16] .19 | 12456 | 14170 
81087 188 | 8/21 |Macoupin_____- 6 | 12.24 | 38.25 | 41.24] 8.27] 3.61] .11 ; 11066 |_____. 
Dry | 43.58 | 47.00 | 9.42] 4.11 | .13 | 12609 | 14163 
81016 189 | 8/21 |Macoupin__--_- 6 | 12.74 | 36.09 | 42.77 | 8.40] 3.73] .15 | 10948 |_____- 
Dry | 41.36 | 49.01 | 9.63 | 4.27] .17 | 12546 | 14134 
81017 189 | 8/21 |Macoupin_____- 6 | 15.67 | 33.57 | 41.53 | 9.23] 3.56 | .10 | 10379 }______ 
Dry | 39.81 | 49.24 | 10.95 | 4.22] .12 | 12308 | 14090 
81018 189 | 8/21 |Macoupin____-- 6 | 13.40 | 35.71 | 41.83 | 9.06] 4.06] .10 } 10711 |_____. 
Dry | 41.24 | 48.30 | 10.46] 4.69 | .12 | 12368 | 14087 
81020 190 | 8/21 |Macoupin______ 6 | 13.92 | 34.44 | 43.00 | 8.64] 3.79 | .17 | 10814 |______ 
Dry | 40.01 | 49.95 | 10.04 | 4.40] .20 | 12563 | 14220 
81021 190 | 8/21 |Macoupin______ 6 | 13.26 | 34.81 | 42.29] 9.64] 3.90] .07 | 10773 |______ 
Dry | 40.13 | 48.76 | 11.11] 4.50] .08 | 12420 | 14257 
$1022 190 | 8/21 |Macoupin_____- 6 | 15.16 | 33.46 | 41.97 | 9.41] 3.21 | .22 | 10540 |__-___ 
Dry | 39.44 | 49.47 | 11.08 | 3.78] .26.| 12423 | 14235 
1625 | 22B. M. | 5/05 |Macoupin______ 6 | 13.29 | 37.07 | 40.74 | 8.90] 4. 
30 Dry | 42.75 | 46.99 | 10.26] 4. 
1626 | ?2B. M. | 5/05 |Macoupin______ 6 | 15.27 | 36.19 | 39.34 | 9.20] 3. 
30 Dry | 42.71 | 46.43 | 10.86] 4. 
1635 | 23B.M. | 5/05 |Macoupin_-____- 6 | 13.54 | 35.69 | 40.03 | 10.74 | 4. 
30 Dry | 41.28 | 46.30 | 12.42] 4. 
1639 | 23B.M. | 5/05 |Macoupin______ 6 | 13.72 | 36.24 | 39.72 | 10.32] 3. 
30 Dry |.42.00 | 46.04 | 11.96] 4. 
4247 | 23B.M. | 5/05 |Macoupin_____- 6 | 15.25 | 28.57 | 40.83 | 15.35 | 3. 
30 Dry | 33.71 | 48.18 | 18.11] 4. 
2731 | 8B. M. | 5/05 |Macoupin_____- 6 | 14.68 | 31.32 | 40.32 | 13.68} 3. 
30 Dry _| 36.71 | 47.26 | 16.03 | 4. 


22 Lord, N. W., and others 


23 Thid., p. 86. 


Analyses of coals: U.S. 


Bureau of Mines Bull. 22, pt. 1, p. 85, 1913. 
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“TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


3 Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
i) 5 moisture 
8 ia} 2nd: ‘‘Dry” or moisture free 
B g County we 2 
o he rl = 3S 
aes eo ae lee iz Saline 
2 Ss e a 2 ea| o% a a ; 2 
3 3 3 S| 6 | oh] HS) 3 | 9 pele 
A A a OS lee + a|o ey | 2 
18545 | 24B.M. | 1/14 |Macoupin-_----- 6 | 12.90 | 37.80 | 3¢.77 9.53 4280 | ae ee 10852) |S. oe 
31 Dry | 43.40 | 45.66 | 10,94 486) aoee 12460 | 14285 
18546 | 24B.M. | 1/14 |Macoupin_--_--- 6 | 14.16 | 35.53 | 40.21 | 10.10 Sar seems LOGL5 Basen 
31 Dry | 41.39 | 46.84 | 11.77 4.31) | 22 12366 | 14306 
18553 | 24B. M. | 1/14 |Macoupin------ 6: | 13.59) | 37.20 | 39.33 | 9.88 | 3.86 }____._ TOVOR Ee 2 
31 Dry | 48.05 | 45.52 | 11.43 447 \eooes 12384 | 14272 
18910 | 24B.M. | 1/14 |Macoupin------ 6 | 18.38 | 36.88 | 37.50 | 13.24 Da0Du Eee LO36L||/S=s5 = 
31 Dry | 42.09 | 42.80 | 15.11 Dah: eee 11825 | 14329 
5067 72 | 7/12 |Madison_.--_--- 6 | 13.08 | 38.03 | 37.07 | 11.82 5. 22 «25, || 10543) |. === 
Dry | 43.75 | 42.65 | 13.60 6.01 -28 | 12129 | 14423 
5068 72 | 7/12 |Madison-_-_-_-_- 6 | 13.53 | 37.26 | 40.98 8.23 3.81 .30 | 10903 |_-__-. 
Dry | 438.84 | 45.53 | 10.63 4.37 .23 | 12587 | 14363 
5069 72 | 7/12 |Madison-_.__--- 6 | 14.86 | 37.32 | 38.76 9.06 3.73 20) | OTA ee ee 
Dry | 43.84 | 45.53 | 10.63 4.37 .23 | 12587 | 14363 
5070 71 | 7/12 |Madison- --__--- 6 | 12.99 | 37.73 | 36.89 |} 12.39 | 4.43 | .72 | 10499 |______ 
Dry | 48.36 | 42.40 | 14.24 5.09 .82 | 12066 | 14440 
5071 71 | 7/12 |Madison_--__--- 6 | 12.14 | 41.13 | 38.00 8.73 3. 52 C21. | 1206 5 | eee 
Dry | 46.82 | 43.24 9. 94 4.00 .47 | 12759 | 14426 
5072 TL | 7/12: \Madison_ +. --- 6 | 12.42 | 39.82 | 37.65 | 10.11 4.35 .72 | 10909 (Ee 
Dry | 45.46 | 43.00 | 11.54 4.96 .80 | 12456 | 14398. 
5075 73 | 7/12. |\Madison. ...-.- 6 | 14.65 | 39.08 | 38.03 8.24 | 3.59 200 PehOS6 bin eres 
F Dry | 45.80 | 44.55 9.65 4.20 .34 | 12730 | 14347 
5076 73 | 7/12 |Madison___-_-__ 6 | 14.31 | 38.35 | 38.32 9.02 | 3.77 Ole Orso pee 
Dry | 44.75 | 44.72 | 10.53 4.40 .37 | 12532 | 14283: 
5078 73 | 7/12 |Madison_-_-_--- ~ 6 | 15.18 | 38.40 | 38.30 8.12 3.94 soni LOL oI eee 
Dry | 45.27 | 45.16 9.57 4.64 .27 | 12673 | 14284 
5515 70. | 8/12 |Madison-.------ + 6 | 18.88 | 37.60 | 37.74 | 10.78 4.21 soon) LOpbd See 
Dry | 43.65 | 43.82 | 12.53 4.89 .61 | 12250 | 14330 
5517 70 | 8/12 |Madison__-_--_- 6 | 12.44 | 39.10 | 38.20 | 10.26 5.23 364 |) 10818 |_-.==- 
Dry | 44.65 | 43.64 | 11.71 6.08 .73 | 12354 | 14343 
5518 70 | 8/12 |Madison_-_-_--_ 6 | 12.11 | 39.32 | 36.27 | 12.30 4.92 cAT | LOLS area. 
Dry | 44.74 | 41.26 | 14.00 5.60 -53 | 12076 | 14421 
80942 191 | 8/21 |Madison_------ 6 | 13.76 | 37.50 | 37.63 | 11.71 4.52 745)-| LOS56 xe 
> Dry | 48.18 | 43.34 | 13.48 5.20 -52 | 12156 | 14405 
80943 191 | 8/21 |Madison__------ 6 | 18.76 | 39.10 | 37.39 9.75 2.89 Sp COBO Nee se 
Dry | 45.34 | 43.35 | 11.31 3.35 «87 | 12529 | 14382 
80944 191 | 8/21 |Madison_-_----- 6 | 12.01 | 38.41 | 38.46 | 11.12 3. 68 BOOo | LOMO Se eee 
nas Dry | 48.65 | 43.71 | 12.64 4.18 «38 | 12232 | 14300 
80862 192, | 8/21 |Madison-__---- 6 | 11.71 | 37.44 | 40.57 | 10.28 4.32 .38 | 10986 |__-___ 
Dry | 42.41 | 45.95 | 11.64 4.89 -43 | 12386 | 14327 
80863 192 | 8/21 |Madison_=----- 6 | 11.19 | 38.00 | 40.84 | 9.97 | 4.12] .47 | 11066 |______ 
Dry | 42.79 | 45.98 | 11.23 4.64 .53 | 12460 | 14603 
80864 192 | 8/21 |Madison_------ 6 | 12.02 | 35.62 | 41.79 | 10.57 3.69 -48 | 10888 |------ 
Dry | 40.49 | 47.50 | 12.01 4.19 55 | 12376 | 14604 


24 Wieldner, A. C., and others, Analyses of coal: 


—.s GB 


U.S. Bureau of Mines Bull. 123, p-34, 1918. 
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“TABLE 2.—Analyses of mine samples (not exactly indicative of commerciat 
output)—Continued. 


Fr 
23 Proximate analysis of coal 
Fe] ° Ist: ‘‘Asreceived,’’ with total 
2 8 moisture 
ie} 2nd: “Dry” or moisture free 
2 g County ol = 
ery o HH qd H : 3 
3 : ei) Sl) cae eee =| 5 | 8 
2 S S ) B es a Oh & a : ae 
e g g ho re ies le Siero ot cea clara 
HA 4 A Oils! > i < van |p 48) ea) p 
1556 | 25B. M. | 4/05 |Madison_--_-_-__ 6 | 17.02 | 30.60 | 35.59 | 16.79 | 3.29 |__--_- O81 ee eee 
32 Dry | 36.88 | 42.89 | 20.23} 3.96 |_----- 11230 | 14900 
1608A | 25B.M. | 4/05 |Madison____-_-- 6) 1227/37. 2911 S9506) M1506 4.66 too ales eee 
32 Dry - 42.48) | 44568.) 12504) (57o0 )o- eee eee ee 
1609 | 25B. M. | 4/05 |Madison____-_- 6 | 11,87 | 36.57 | 39.98 | 11.58 AMO: locos 10768)1|2-4es 
32 Dry | 41.50 | 45.36 | 13.14 S02)! ake 12218 | 14422 
1611 | 25B. M. | 4/05 |Madison____-__- 6 | 11.46 | 34.98 | 36.25 | 17.31 A402 Se 10026 |__---- 
32 Dry | 39.51} 40.94 | 19.55 | 4.97 |__-__- 11324 | 14541 
1780 | 25B. M. | 4/05 |Madison______- 6 | 10.83 | 36.24 | 39.75 | 13.18 £581) Booe ae 10816) Saseee 
32 Dry | 40.64 | 44.58 | 14.78 5.08) ||/a2e=2- 12130 | 14616 
1722 | 26B. M. | 4/05 |Madison_-__.__- 6 | 10.69 | 33.08 | 36.14 | 20.09 4,067) sees OTS ui |e eeee 
33 Dry | 37.04 | 40.47 | 22.49 4555) |eacs-8 10876 14560 
2774 | 26B. M. | 1/06 |Madison___-___- 6 | 13.07 | 34.85 | 42.02 | 10.06 SBM eaee ed 10949 |__-_-- 
34 Dry | 40.09 | 48.34 | 11.57 A583 5) See 12596 | 14533 
2775 | 26B. M. | 1/06 |Madison_______ 6 | 12.79 | 35.67 | 40.25 | 11.29 3. 94H wo Saleen sel ae 
34 Drys ||140!905| 464 |e oh05a| 4552) eee eae Eas 
2819 | 26B. M. | 1/06 |Madison~_____- 6 | 13.47 | 34.35 | 40.65 | 11.53 4. 
34 Dry | 39.70 | 46.98 | 13.32 5. 
2803 | 2B. M. | 1/06 |Madison______- 6 | 15.68 | 31.28 | 37.45 | 15.59 3. 
34 Dry | 37.10 | 44.41 | 18.49 4.7: 
3911 | 2°B. M. |10/06 |Madison____-_- 6 | 14.25 | 35.52 | 40.79 9.44 3.73 
35 Dry | 41.42 | 47.57 | 11.01 4, 
3913 | 2B. M. |10/06 |Madison_-_-_-_._- 6 | 12.69 | 37.40 | 41.15 8.76 3. 
35 Dry | 42.89 | 47.13 | 10.03 4, 
3963 | 26B. M, |10/06 |Madison_-____- 6 | 13.10 | 30.78 | 40.12 | 16.00 CE fe eweeae $983 |__-_-- 
35 Dry | 35.42 | 46.17 | 18.41 4°80/3|22e5s5 11488 | 14517 
3958 | 25B. M. 10/06 |Madison_-___-_- 6 | 12.47 | 83.12 | 41.85-| 12.56 TEE Y ine as LOGG7) [ease 
35 Dry | 37.84 | 47.81 | 14.35 By 9G) anes 12186 | 14598 
3980 | 2B. M. |10/06 |Madison______- 6 | 12.25 | 33.76 | 41.66 ; 12.33 Ce PA ere oe LOF19) saa 
35 Dry | 38.47 | 47.48 | 14.05 U5 (ty: Se] became 12215 | 14578 
2772 | 2B. M. | 1/06 |Madison_-_____- 6 | 13.51 | 34.64 | 41.70 | 10.15 4300 |ss os 10881 |} 225 
36 Dry | 40.05 | 48.21 | 11.74 4.64 |---.-- 12580 | 14566, 
2773 | 2°B. M. | 1/06 |Madison___-___- GulPt8288: nssedien 422 24alee Obie aad OW |eeme ee |e | eee 
36 Dry. | 39564%|| 49.02)\( 110345 |( 4.176 |assecs | mesenea (aceon 
2905 | ?°B. M. |. 1/06 |Madison_______ 6 11.91 | 35.65 | 39.43 | 13.01 DOs | seeaes 10615 }22--=- 
36 Dry | 40.47 | 44.76 | 14.77 606 ti Eeeees 12049 | 14551 
2896 | 2°B.M. | 1/06 |Madison_-______ 6 | 13.03 | 32.65 | 39.79 | 14.53 Av Bb allen oaee! 10192) eaacee 
36 Dry | 37.54 | 45.75 | 16.71 S201 ieee 11718 | 14479 
1341 | 26B, M. | 9/04 |Madison_______ 6 | 15.09 | 31.00 | 46.49 7.42 580) Joeman et Uf bd) ee 
38 Dry | 36.51 | 54.75 8.74 a eer 13133 | 14533 
1342 | 27B. M. | 9/04 |Madison_______ Gs 14 4 B21 Bi] 445 Oo Se Siu onl eeeee et (areca | eee eee 
39 Dry 5/3760) |S 2a d ORDO |e diy | eee |e Seon eee 
1417 | 27B. M. | 9/04 /Madison___-____ 6 | 12.91 | 31.90 | 43.55 | 11.64 13327 sa2-38 10804 |-----. 
39 Dry | 36.63 | 50.00 | 13.37 W532) Sees 12406 | 14554 
ee Tord N. Wt and others, Analyses of coals: U.S. Bureau of Mines Bull. 22, pt..1, p. 86, 1918.- 
id,, p. 8 
27 Tbid., p. 38 = 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


= 
2 Proximate analysis of coal 
Fe Ist: ‘‘Asreceived,’’ with total 
5 5 moisture 
2 2nd: “Dry” or moisture free 
g g County Be ee 
ro) by q uy s 
ial ae ese | cas Z 5 | 8 
8 ‘a ® = $ Ss : bs 
&/ 3 | Slane ee Sen Sie Se er S.No 
s 4 al Ol Ee es gs bh |o Mm | p 
2270 | 28B. M. | 9/04 |Madison__----_- 6 | 15.23 | 31.42 | 44.32 9.03 Leb0n een 10901) [e.2 
39 Dry | 37.06 | 52.29 | 10.65 1588) ||eea eee. 12859 | 14593 
2271 | 28B. M. | 9/04 |Madison_-_-_-_--- 6 |.17.79 | 28.78 | 42.34 | 11.09 140) Goes oo eee salt ee 
39 Dry | 35.01 | 51.50 | 13.49 SLY (Oy ote esl ce a 
2852 | 28B.M. | 9/04 |Madison-___-_-_- 6 | 15.54 | 31.26 | 42.27 | 10.93 Pss8u lasses L050 7s === 
39 Dry | 37.01 | 50.05 | 12.94 Gy eae 12438 | 14432 
2920 | 28B. M. | 9/04 |Madison___-_-- 6 | 15.30 | 30.59 | 43.40 | 10.71 iS a Se een |e 
39 Dry | 36.12 | 51.24 | 12.64 to} | Verse Sees 2s |e 
10956 | 29B. M. | 9/10 |Madison__--__- 6 | 12.94 | 35.76 | 41.92 | 9.38] 3. 
40 Dry | 41.07 | 48.16 | 10.77 4. 
10957 | 29B. M. | 9/10 |Madison__-_---- 6 | 12.31 | 37.57 | 41.09 | 9.03 | 3. 
40 Dry | 42.84 | 46.86 | 10.30] 4. 
10958 | 29B. M. | 9/10 |Madison___--_- 6 | 12.81 | 36.31 | 41.35 9.53 3. 
40 Dry | 41.64 | 47.43 | 10.93 3. 
10959 | 29B. M. | 9/10 |Madison_-___-_-_- 6 | 12.70 | 36.36 | 41.47 9.47 | 3. 
40 Dry | 41.65 | 47.50 | 10.85 | 4. 
5039 87 | 6/12 |Marion_______-_ 6 | 10.06 | 37.96 | 41.09 | 10.89 3.$ 
: Dry | 42.21 | 45.69 | 12.10 4.35 
5041 87 | 6/12 |Marion.________ 6 | 10.35 | 36.04 | 42.81 | 10.80 4, 
Dry | 40.20 | 47.75 | 12.05 4. 
5044 87 | 6/12 |Marion___-.___- 6 | 10.96 | 36.54 | 40.68 | 11.82 4, 
Dry | 41.04 | 45.69 | 13.27 4. 
80737 206 | 8/21 |Marion_____--_- 6 9.11 | 36.82 | 41.83 | 12.24 4. 
Es Dry | 40.51 | 46.02 | 13.47] 4.¢ 
80738 206 | 8/21 |Marion.._.-___- 6 9.05 | 37.00 | 41.78 | 12.17 4.¢ 
‘ Dry | 40.68 | 45.94 | 13.38 5. 
80739 206 | 8/21 |Marion.-------- 6 | 9.19 | 36.99 | 41.94 | 11.88] 3. 
Dry | 40.73 | 46.19 | 13.08 3. 
80740 206 | 8/21 |Marion____.___- 6 | 11.32 | 35.62 | 42.16 | 10.90 3. 
Dry | 40.17 | 47.54 | 12.29 4, 
80741 206 | 8/21 |Marion_.______- 6 | 11.36 | 35.35 | 42.99 | 10.30 | 4. 
, Dry | 39.88 | 48.50 | 11.62 4. 
80742 206 | 8/21 |Marion_-_----_- SIG. 9.59 | 36.93 | 42.67 | 10.81 3. 
Dry | 40.85 | 47.19 | 11.96 3. 
80695 207 | 8/21.|Marion_-_-.-__. 6 9.87 | 35.92 | 44.41 9.80 By 
Dry | 39.85 | 49.28 | 10.87 4, 
80696 207 | 8/21 |Marion.__--:__- 6 | 10.63 | 37.26 | 42.04 | 10.07 2. 
R Dry | 41.69 | 47.04 | 11.27 3. 
80697 207 | 8/21 |Marion.-.-----_ 6 | 10.74 | 36.97 | 40.48 | 11.81 oe 
: Dry | 41.42 | 45.35 | 13.23 3. 
1725 | 3°B. M. | 6/05 |Marion___--..-- 6 | 10.25 | 37.48 | 39.79 | 12.53 3. 
52 Dry | 41.70 | 44.34 | 13.96 4. 


28 Thid. 
29 Fieldner, A. C., and others, Analyses of coal: _U. 8. Bureau of Mines Bull. 85, p. 36, 1914. 
30 Lord, N. W., and others, Analyses of coals: U.S. Bureau of Mines Bull. 22, pt. 1, p. 88, 1913. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


& Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
q 5 moisture. 
2 2nd: “Dry” or moisture free 
g g County eS “2 
= 1)) H d we io 
b= q d g Lo 3 ° 
g ¥ é 2 ees |) ee Ee Biel 
3 S 2 al Bole eS ie) tar ee reise 
& a A Oy sete eee Se ee Ne Weg lf 
1726 | 39B. M. | 6/05 |Marion________- 6 | 11.88 | 35.84 | 43.45 8.83) 3. 
52 Dry | 40.67 | 49.31 | 10.02 Os 
1761 | 3°B. M. | 6/05 |Marion___-.-_-- 6 9.95 | 34.76 | 42.06 | 13.23 3. 
52 Dry | 38.60 | 46.71 | 14.69 4. 
5105 76 | 7/12 |Montgomery_--| 6 | 14.15 | 36.96 | 38.19 | 10.70 3. 
Dry | 48.05 | 44.48 | 12.47] 4. 
5106 76 | 7/12 |Montgomery_--| 6 | 13.83 | 36.95 | 39.22 | 10.00 | 3. 
Dry | 42.88 | 45.51 | 11.61 4. 
5107 76 | 7/12 |Montgomery-___| 6 | 13.70 | 37.25 | 37.93 | 11,12 4, 
Dry | 438.17 | 48.94 | 12.89 5. 
5516 77 | 8/12 |Montgomery_--] 6 | 14.00 | 36.88 | 40.02 9.10 3. 
Dry | 42.88 | 46.54 | 10.58 4, 
81101 194 | 8/21 |Montgomery.--] 6 | 12.84 | 37.08 | 40.56 9.52 3. 
Dry | 42.54 | 46.54 | 10.92 4, 
81102 194 | 8/21 |Montgomery-.-| 6 | 13.28 | 36.02 | 40.55 | 10.15 4, 
Dry | 41.54 | 46.76 | 11.70 4. 
81103 194 | 8/21 |Montgomery_--| 6 | 13.46 35.80 | 41.36 9.38 4. 
Dry | 41.37 | 47.79 | 10.84 5. 
81093 195 | 8/21 |Montgomery_--| 6 | 12.65 | 36.14 | 41.55 9. 66 3. 
Dry | 41.37 | 47.57 | 11.06 4, 
81094 195 | 8/21 |Montgomery.--| 6 | 11.66 | 37.25 | 41.31 9.78 3.69 69)\| 21053) |E2=2e= 
Dry | 42.17 | 46.76 | 11.07 4.18 78 | 12512 | 14345 
81095 195 | 8/21 |Montgomery_--| 6 | 14.32 | 34.82 | 41.97 8.89 3.94 16))| 10687 | Seen 
Dry | 40.64 | 48.98 | 10.38 4.60 19 | 12473 | 14530 
81089 196 | 8/21 |Montgomery_-.-| 6 | 11.38 | 37.05 | 40.98 | 10.59 4.26 -96 | 10882 |__-_-_ 
Dry | 41.81 | 46.24 | 11.95 4,81 | 1.08 | 12223 | 14189 
81090 196 | 8/21 |Montgomery_--| 6 | 12.53 | 36.21 | 40.35 | 10.91 4.61 T854| LOZO5y | aaa 
Dry | 41.40 | 46.13 | 12.47 5.27 .97 | 12258 | 14841 
81091 196 | 8/21 |Montgomery___] 6 | 12.47 | 37.13 | 40.54 -86 4,41 240!) LOST) See 
Dry | 42.42 | 46.32 | 11.26 5.04 .46 | 12408 | 14284 
81097 197 | 8/21 |Montgomery..-| 6 | 14.97 | 34.87 | 41.80 8.36 3.41 -44 | 10697 |_--_-_ 
Dry ) 41.01 49. 16 9.83 4.01 .52 | 12580 | 14200 
81098 197 | 8/21 |Montgomery___| 6 | 14.49 | 34.60 | 42.45 8.46 | 3.83 236 | 10643 1-2 22-2 
Dry | 40.46 | 49.65 9.89 4.48 .42 | 12446 | 14070 
81099 197 | 8/21 |Montgomery__.| 6 | 14.69 | 34.56 | 41.14 9.61 4.32 547 || L042 5) pate 
Dry | 40.51 | 48.23 | 11.26] 5.06 .55 | 12220 | 14069 
1661 | 31B. M. | 5/05 |Montgomery___] 6 | 12.90 | 33.77 | 42.25 | 11.08 Sa78i eee 10856) seen 
43 Dry | 38.77 | 48.51 | 12.72 4.34 |___ J 12463 | 14599 
1449 | °1B.M. | 5/05 |Montgomery.-_| 6 | 14.89 | 34.80 | 42.44 7.87 SO la Sees LLONG)) eee 
43 Dry | 40.89 | 49.86 | 9.25 | 4.24 |__-___ 12944 | 14521 
1450 | 21B.M. | 5/05 |Montgomery___| 6 | 13.94 | 33.93 | 41.22 | 10.91 8.79 
43 Dry | 39.43 | 47.89 | 12.68 | 4.40 
1557 | 31B.M. | 5/05 |Montgomery___] 6 | 14.43 | 29.48 | 42.81 | 13.28 4.01 
43 Dry_ | 34.45 | 50.03 | 15.52 | 4.69 
Bureau of Mines Bull. 22, pt. 1, p. 89, 1913. 


31 Lord, N. W., and others, Analyses of coals: U.S. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


5 Proximate analysis of coal 
g Ist: ‘‘Asreceived,” with total 
] ib moisture 
a 3S 2nd: ‘Dry”’ or moisture free 
B S| County za 
= 2 a ¢ q 3 
z : ‘ ap fag esa hae Be Z 5 | 8 
s g al 2 as| o% 4 2 2 aa Se) 
3 S| S § SO Meese Sl ota Zz) eS e EI 
4 4 QA ie) a > & < RD ie) (a p 
1702 | 31B.M. | 5/05 |Montgomery_.-| 6 | 11.93 | 29.99 | 43.90 | 14.18 pap Aa eee 10303; |Se=225 
43 Dry | 34.05 | 49.85 | 16.10 4287) |seceoe 11698 | 14329 
1627 | 31B. M. | 5/05 |Montgomery_--| 6 | 13.20 | 34.33 | 39.94 | 12.53 BOAT Boe aoe 10514 |_.__.. 
43 Dry | 39.55 | 46.01 | 14.44 6.15: }z252. 12112 | 14529 
11352 | 32B. M. {11/10 |Montgomery__-| 6 | 13.23 | 34.45 | 42.37 | 9.95 | 3.57 |_..---|_.-----|_-_--- 
44 Dry, | s9e(0E48;83 ||bLt AZ| wan br | EoeS- = ee eee 
11353 | 32B.M. |11/10 |Montgomery---| 6 | 12.99 | 32.86 | 40.33 | 13.82 | 4.06 
44 Dry | 37.77 | 46.35 | 15.88 4.67 
11354 | 32B. M. |11/10 |Montgomery__-| 6 | 13.31 | 33.62 | 41.34 | 11.73 3.75 
44 Dry | 38.78 | 47.69 | 13.53 4.33 
21901 | 33B.M. | 4/15 |Montgomery_--| 6 | 14.87 | 33.42 | 40.70 | 11.01 | 3.26 |__-_-- 10478 |_____. 
45 Dry | 39.26 | 47.81 | 12.93 B86 eneess 12308 | 14419 
21902 | 33B. M. | 4/15 |Montgomery__-| 6 | 12.70 | 35.52 | 40.16 | 11.62 Syd" lesen = 10669) | 22 —. 
45 Dry | 40.69 | 46.00 | 13.31 NS (G5 EAs 12220 | 14432 
21903 | 33B. M. | 4/15 |Montgomery_-_-| 6 | 13.04 | 34.06 | 39.58 | 13.32 4.84 |__--_- 10301.|-2-2- 
45 Dry | 39.17 | 45.51 | 15.32 Se0iii| sarees 11846 | 14388 
21904 | 33B.M. | 4/15 |Montgomery_.-| 6 | 13.43 | 35.06 | 40.96 | 10.55 S182) \lbeneae 10732 |__--__ 
‘ 45 Dry’ | 40.50 | 47.31 | 12.19 AAG ee ss 12398 | 14425 
21905 | 23B.M. | 4/15 |Montgomery__-| 6 | 13.317] 34.86 | 40.42 | 11.41 4202) oe ae 10620 |_..--- 
45 Dry | 40.21 | 46.63 | 13.16 4.64 |_..--- 12251 | 14438 
21906 | 33B.M. | 4/15 |Montgomery..-| 6 | 13.48 | 34.84 | 40.13 | 11.55 £1035 Ses as 10548 |_____. 
46 Dry | 40.27 | 46.38 | 18.35 | 4.66 |------ 12191 | 14402 
5254 225 | 8/12 |Moultrie_-_-_-__-- 6 | 7.07 | 39.02 | 43.01 | 10.90 | 3.69 | .36 | 11912 |_____. 
Dry | 41.99 | 46.28 | 11.73 3.97 .39 | 12819 | 14736 
5255 225 | 8/12 |Moultrie_.____- 6 | 7.18 | 38.09 | 41.88 | 18.385 | 5.18 | .46 | 11573 |_____. 
Dry | 41.03 | 44.59 | 14.388 | 5.58 | .49 | 12468 | 14973 
5256 225 | 8/12 |Moultrie.___-_- 6 6.24 | 40.34 | 42.55 | 10.87 3.18 .89 | 12149 |_.____ 
Dry | 43.03 | 45.38 | 11.59 3.39 -95 | 12957 | 14937 
A756 Daésito/ La nBerty assesses 6 | 10.32 | 34.03 | 46.19 9.46 1.07 woe) 11385) |oeee ee 
Dry | 37.94 | 51.51 | 10.55 1.18 +26 | 12705 | 14380 
A759 54 | 3/12 |Perry..-_---.-- 6 | 10.41 | 33.43 | 45.82 | 10.34 . 88 +23 | 11486 |.____- 
Dry | 37.32 | 51.14 | 11.54 -98 -25 | 12822 | 14867 
4760 54 | 3/12 |Perry_.._..--2- 6 | 10.22 | 33.32 | 47.60 8.86 1.04 S2onwkosOs|oeeeee 
Dry | 37.11 | 538.03 | 9.86 | 1.15 | .25 | 12553 | 14383 
4764 54 | 3/12 |Perry..._------ 6 9.98 | 33.71 | 44.91 | 11.40 . 84 360)|| 11205; =-2— = 
Dry | 37.45 | 49.88 | 12.67 +93 .37 | 12447 | 14452 
4766 543/12) |Perrys22---2-.- 6 9.64 | 33.46 | 45.60 | 11.27 82 232) |) 11230) 22225 
Dry | 37.06 | 50.47 | 12.47 -90 | .89 | 12428 | 14394 
A768 Den o/LasPerryee os soe 6 | 10.05 | 33.24 | 45.85 | 10.86 #93) | > 62: || 11257 {> 22 
F Dry | 36.94 | 50.98 | 12.08 1.04 .70 | 12513 | 14424 
5034 $0" 116/12" Perry. <<. =< 6 | 10.60 | 37.03 | 42.32 | 10.05 3.73 Bop eal Brgy ee 
Dry | 41.42 | 47.35 | 11.23 4.17 «70 | 12500 | 14365 
5037 SOMO 2alPerry see == soa 6 | 11.20 | 37.29 | 40.57 | 10.94} 3.20 | .34 | 10911 |___._. 
Dry | 42.00 | 45.69 | 12.31 3.60 .39 | 12287 | 14288 


32 Wieldner, A. C., and others, Analyses of coal: 
33 Bieldner, A. C., and others, Analyses of coal: U.S. Bureau of Mines, Bull. 123, p. 35, 1918. 


U.S. Bureau of Mines Bull. 85, p. 37, 1914. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output )—Ceontinued. 


8 Proximate analysis of coal 
FI Ist: “‘Asreceived,’”’ with total 
2) & moisture 
A 2 2nd: ‘‘Dry’’ or moisture free 
RB E County __———— By 
r) s 
z 5 S| 3] 38] _8 z sles 
(2) 3 ° =e 3 aoe sare a 5 25 
3 = 3 S|) seal Sn Ses eat Gen oeaan ee 
4 ne A SO Reb | & < n 6) fas) =) 
5038 90 | 6/12 |Perry__._------ 6 | 10.60 | 35.99 | 43.05 | 10.36] 4.18 | .47 | 11012 |______ 
Dry | 40.25 | 48.16 | 11.59 | 4.67 | .53 | 12317 | 14228 
5040 90 | 6/12 |Perry_...------ 6 | 11.60 ; 37.03 | 42.17] 9.20] 3.84] .38 | 11107 |__-___ 
Dry | 41.89 | 47.71 | 10.40] 4.34] .43 | 12570 | 14301 
5042 90 | 6/12 |Perry....------ 6 | 10.82} 37.83 | 41.52 | 9.83] 2.98} .76.] 11210 |______ 
Dry | 42.42 | 46.56 | 11.02 | 3.34] .85 | 12570 | 14380 
5043 90 | 6/12 |Perry_...--.--- 6 | 10.89 | 36.81 | 41.23 | 11.07 | 3.71] .55 | 10826 |______ 
Dry | 41.29 | 46.27 | 12.44] 4.16 | .52 | 12277 | 14319 
5048 88 | 7/12 |Perry_____---_- 6 | 9.37 | 36.87 | 41.05 | 12.71 | 4.62] .43 | 10936 |_____- 
Dry | 40.68 | 45.29 | 14.02] 4.83 | .47 | 12067 | 14395 
5049 88 | 7/12 |Perry_...------ 6| 9.34 | 37.97 | 41.32 | 11.37] 3.16 | 1.42 | 11099 |___.._ 
Dry | 41.88 | 45.58 | 12.54 | 3.48] 1.56 | 12243 | 14276 
5050 88 | 7/12 |Perry____------ 6 | 10.11 | 36.44 | 41.45 | 12.00 | 3.59] .75 | 10915 |______ 
Dry | 40.54 | 40.12 | 13.34 | 3.96 | .81 | 12141 | 14321 
5514 89 | 8/12 |Perry__..---__- 6 | 12.43 | 35.55 | 42.86] 9.16 | 4.80] .21 | 11063 |______ 
Dry | 40.59 | 48.94 | 10.47] 5.48] .25 | 12632 | 14422 
5519 89 | 8/12 |Perry__._.-____ 6 | 12.76 | 35.18] 44.32 | 7.74 | 1.66 | .15 | 11857 |_____- 
Dry | 41.79 | 49.34 | 8.87] 1.90 | .17 | 13018 | 14458 
5520 $91|/8/021| Perry aaa 6 | 12.17 | 36.42 | 42.41 | 9.00] 1.96] .46 | 11200 |______ 
Dry | 41.46 | 48.28 | 10.26 | 2.23] .52 | 12753 | 14414 
12596 175 | 5/21 |Perry__-_______ 6 | 10.11 | 35.92 | 43.55 | 10.42 | 3.62] .56 | 11661 |______ 
Dry | 39.96 | 48.45 | 11.59 | 4.03 | .62 | 12422 | 14332 
12597 175 | 5/21 |Perry___------- 6 | 10.16 | 35.53 | 44.84 | 9.47] 3.46] .11 | 11368 |______ 
Dry | 39.55 | 49.91 | 10.54 | 3.85 | .12 | 12654 | 14405 
12598 175 | 5/21 |Perry_________- 6 | 10.16 | 35.49 | 42.89 | 11.46 | 3.92] .42 | 11041 |______ 
Dry | 39.50 | 47.74 | 12.76 | 4.36] .47 | 12290 | 14402 
12574 176 | 5/21 |Perry____------ 6| 9.26 | 39.03 | 42.31 | 9.40| 3.38] .30 | 11449 |_____. 
Dry | 43.01 | 46.63 | 10.36 | 3.73 | .33 | 13617 | 14328 
12575 176 | 5/21 |Perry_____-___- 6 | 9.52 | 36.11 | 43.88 | 10.49] 3.47] .35 | 11330 |_____- 
Dry | 39.91 | 48.50 | 11.59 | 3.84] .39 | 12522 | 14218 
12576 176 | 5/21 |Perry______-__- 6 | 10.01 | 36.39 | 43.99 | 9.61] 3.87] .84 | 11313 |____._ 
Dry | 40.44 | 48.88 | 10.68 | 3.19] .84 | 12572 | 14314 
12577 176 | 5/21 |Perry_...._--_- 6 | 10.61 | 36.25 | 43.49} 9.65 | 3.40] .50 | 11125 |______ 
Dry | 40.55 | 48.65 | 10.80 | 3.68] .56 | 12445 | 14205 
12578 176 | 5/21 |Perry__________ 6 | 10.14 | 35.55 | 43.07 | 11.24] 3.49] .40 | 10979 |______ 
Dry | 39.56 | 47.93 | 12.51 | 3.89] .45 | 12218 | 14257 
12579 176 | 5/21 |Perry__________ 6 | 11.52 | 34.89 | 43.18 | 10.41 | 2.99] .51 | 10887 |_____. 
Dry | 39.43 | 48.80 | 11.77] 3.38] .58 | 12305 | 14205 
12595 177105) 2). Perry eee ee 6 | 9.45 | 35.01 | 41.93 | 13.61 | 3.84] .86 | 10763 |______ 
Dry | 38.66 | 46.31 | 15.03 | 4.24] .95 | 11886 | 14334 
12620 178 |);6/21 | Berry=2 2222 6 | 9.29 | 35.59 | 42.81 | 12.31 | 3.31] .32 | 11019 |_____. 
Dry | 39.24 | 47.19 | 13.57 | 3.65 | .34 | 12148 | 14358 
12621 78,5 /20o Perry ee as 6 | 10.19 | 34.23 | 40.62 | 13.96 | 5.43] .37 | 10486 |______ 
Dry | 38.12 | 46.34 | 15.54 | 6.05 | .40 | 11676 | 14359 
12622 178 | 5/21 |Perry_-________ 6 | 9.84 | 35.15 | 43.16 | 11.85 | 3.54 | .28 | 10942 |______ 
Dry | 38.98 | 47.87 | 13.15 | 3.93 | .30 | 12137 | 14275 
FFF 


3 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commerciat 
output)—Continued. 


8 Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
2 BI moisture 
el 2nd: ‘‘Dry” or moisture free 
B g County ss Se 
is] © i ¢ be s 
z : i 2| 2 | 23) 28 Zz 3 | 8 
eel ee oye) 2s Bigeen Peres (ee oa een ae he 
= 5 A OH Se i 4 na | o ia) 
12664 179)))\ 6/215 (Perry... — sos. --= 6 8.79 | 36.91 | 43.31 | 10.99 | 3.43 eG ALIZ00, Ease 
Dry | 40.47 | 47.48 | 12.05 3.76 -21 | 12201 | 14368 
12665 179 | 6/21 |Perry__-------- 6 | 8.88 | 37.82 | 42.73 | 10.57 | 3.38] .06 | 11290 |_____. 
Dry | 41.51 | 46.89 | 11.60 3.71 -06 | 12204 | 14287 
12623 180) || 6/21), Perry: 22<-----+ 6 8.29 | 34.61 | 48.18 8.92 1.07 20) L703: |e 
Dry | 37.74 | 52.54 9. 72 alate -27 | 12761 | 14292 
12624 180:|) 6/21 Perry =_..--<2.- 6 | 8.91 | 33.28 | 47.11 | 10.70 SO5ui 0b 11855 Neees 
Dry | 36.53 | 51.72 | 11.75 1.04 -06 | 12466 | 14311 
12614 180) a/214| Perrys. --- ee 6 | 10.00 | 32.79 | 48.99 | 8.22 ine Sa ANG pe ee 
Dry | 36.44 | 54.43 9.13 - 86 -14 | 12855 | 14288 
12615 130) 5/20) |Perry 2. 22-2522 6 | 9.89 | 338.47 | 47.05 | 9.59 | 1.385.) .43 | 11424 |_____. 
Dry | 37.14 | 52.22 | 10.64 1.50 -48 | 12678 | 14372 
12616 1805/05/20) |Rerry 222 -—- = 6 9.49 | 34.09 | 46.22 | 10.20 1.21 ol 8 |P114320 | Cee 
Dry | 37.67 | 51.06 | 11.27 1.33 -20 | 12632 | 14425 
31033 181 |20/18) |Perry 2. =.-=--- 6 | 12.34 | 33.48 | 45.02 9.16 822 (eo D7) eee 
Dry | 38.19 | 51.36 | 10.45 2208) eee 12744 | 14434 
31034 SiO StS Pert ysae see eere 6 | 12.19 | 34.16 | 44.50 | 9.15 face beeen 11245. |-.-22. 
Dry |.38.90 | 50.68 | 10.42 Vs 50M | ee— 225 12805 | 14479 
31035 181 |10/18 |Perry---------- 6 | 11.93 | 33.50 | 45.35 9. 22 1536y|- 2 nL Pay OS 
Dry | 38.04 | 51.49 | 10.47 A ae oe eee 12782 | 14447 
31036 1S) (10/18) Perry =—-2--22-- 6 | 11.86 | 34.13 | 44.63 9.38 Te46ah esos 17236 Joes 
é Dry | 38.72-| 50.64 | 10.64 O67 2acoa 12748 | 14426 
12592 1828 (5/21) Perry. -s-a-- oe 6 9.06 | 36.59 | 43.13 | 11.22 | 3.73 SOM WLL26 5 |e 
Dry | 40.24 | 47.43 | 12.33 | 4.10 -41 | 12285 | 14246 
12593 SQ 5/20 Perry == ss s--ee I> 6 9.00 | 35.80 | 44.03 | 11.17] 3.86 246° || 11097 We ee 
Dry | 39.34 | 48.39 | 12.27 | 4.24 .51 | 12195 | 14194 
12594 182905 /2liRertyaesee=—=2—= 6 9.21 | 35.02 | 44.58 | 11.19 | 3.55 -40 } 11194 |__-___ 
Dry | 38.57 | 49.10 | 12.33 | 3.91 +44 | 12327 | 14350 
12588 184 | 5/21 |\Perry--.------- 6 8.13 | 38.22 | 42.61 | 11.04] 3.73 -58 | 11296 |_--_-- 
Dry | 41.60 | 46.38 | 12.02) 4.06 .64 | 12296 | 14262 
12589 184-|| 5/21, |Perry 2 =--=---= 6 7.56 | 37.65 | 43.56 | 11.23 3. 71 .52 | 11336 |_---_- 
Dry | 40.73 | 47.12 | 12.15 | 4.01 -O7 | 12263 | 14245 
12590 Sealed /215|(Perryssasseesss 6 8.28 | 39.19 | 41.95 | 10.58 3.49 +43 | 11406 |_____- 
- Dry | 42.73 | 45.74 | 11.53 3.81 -47 | 12436 | 14329 
125$1 1940) 5/21) |Perrys-- -2-2see 6 8.00 | 37.60 | 42.27 | 12.13 | 3.38 ve lao? SA oe aes 
Dry | 40.87 | 45.95 | 13.18 | 3.67 .62 | 12091 | 14218 
20728 | 34B.M. |10/15 |Perry---------- 6 | 10.88 | 32.97 | 47.20 | 8.95 eri ae ee = S80 nee eae 
29 Dry ; 37.00 | 52.96 | 10.04 20 soos =e 12769 | 14412 
20729 | 34B. M. |10/15 |Perry---=------ 6 | 10.20 | 33.08 | 49.63 7.09 580) it oe TFA! | ee 
29 Dry | 36.84 | 55.26 | 7.90 «BO ee 13082 | 14329 
20730 4B M. WOMS \Perry cta--22 6 | 11.47 | 32.05 | 48.44 | 8.04 ALVA oa 11446 |_--__. 
29 Dry | 36.20 | 54.72 9.08 104, (2232 12929 | 14368 
20731 | 34BiM. |10/15 |Perry—._------- 6 | 10.64 | 32.78 | 48.93 7.65 ROS) eee ae 11620 “|S 
29 Dry | 36.68 | 54.76 8.56 AVA eeaeree 13005 | 14352 


34 FWieldner, A. C., and others, Analyses of coal: 


U.S. Bureau of Mines Bull. 123, p. 35, 1918. 


TABLE 2.—Analyses of mine samples (not exactly indicative 


4 


0 


output)—Continued. 


of commercial 


8 Proximate analysis of coal 
I Ist: ‘‘Asreceived,” with total 
3) H moisture 
A 3 2nd: “Dry” or moisture free 
4 g County 2 = 
o He fo} s 
#| Z| 3 | 28| 3 s|8 
Sg o a 3 a 3s ok 4 45 5] 
3 3 3 S OH | 2S a : a 
4 | QA o a > I <q [2a Pp 
20732 ) 84B. M. |10/15 |Perry---------- 6 | 11.54 | 32.16 | 49.35 6.95 | 10578) =e 
29 Dry | 36.36 | 55.78 7.86 13088 | 14332 
20733 | 34B.M. |10/15 |Perry.--------- 6 | 10.99 | 32,24 | 48.32 8.45 Ae Je] Se ee 11446 |_____- 
29 Dry | 36.22 | 54.29 9.49 OLS hee 12859 | 14340 
20734 | 34B.M. |10/15 |Perry---------- 6 | 11.03 | 32.40 | 48.64 7.93 ee pees RIDTB cece es 
29 Dry | 36.41 | 54.68 8.91 297) aay 13010 | 14426 
26462 SOM /GNPernyeeeese sees 6 | 10.45 | 33.92 | 47.88 7.75 Oo) jaeeene 11720) |S aeeee 
Dry | 37.88 | 53.97 | 8.65 B03 ihasenae 13097 | 14476 
26463 Bo 2/16" |Perrys-sassee = 6 | 10.66 | 33.04 | 47.60 8.70 pie del Pe nee 115903) Soaeee 
Dry | 36.98 | 53.28 | 9.74 OP | oreo 12973 | 14529 
26464 SoM Perry aaseeeeas 6 | 10.61 | 33.04 | 46.72 9.63 1.02 Lit'4it2 seen 
Dry | 36.96 | 52.27 | 10.77 1.14 12767 | 14485 
26465 35 112/16 |Perry_.-.------| 6 | 11.26 | 33.84 | 46.18 | 8.72 Ue ee | 11484) |) = see 
Dry | 38.13 | 52.04 9.83 7901|Sae 12942 | 14509 
26466 85. 112/16 liPernyae eaaeaee 6 | 11.75 | 33.49 | 45.94 8.82 aka ee L1392: esses 
Dry | 37.95 | 52.06 9.99 Bicish| [Sess 12908 | 14497 
26467 35 (12/16: |Perry._=-~---— 6 | 11.47 | 32.81 | 47.22 8.50 08 )\|22osee 11484 |b Sze 
Dry | 37.06 | 53.34 9. 60 1,22) |/Sceoe 8 12973 | 14514 
26469 85112116 |Perry.=sac-5-—- 6 | 13.73 | 33.99 | 49.58 | 2.70 SWAN eee 12064 |____-- 
Dry | 39.40 | 57.47 | 3.13 PSOne seer 13984 | 14542 
5045 83 | 8/12 |Randolph------ 6 | 11.38 | 36.94 | 40.25 | 11.43 | 4.16 eter) LOSS, yee 
Dry | 41.68 | 45.41 | 12.91 4.69 -81 | 12212 | 14348 
5046 83 | 8/12 |Randolph------ 6 | 10.62 | 38.10 | 39.12 | 12.16 | 4.45 -42 | 10849 |______ 
Dry | 42.63 | 43.77 | 13.60 | 4.98 -47 | 12137 | 14400 
5047 83 | 8/12 |Randolph-_---- 6 | 11.39 | 36.80 | 41.04 | 10.77 4.11 © 005|) 10895: |e 
~ Dry | 41.53 | 46.32 | 12.15 4.63 -67 | 12294 | 14306 
12583 229 | 5/21 |Randolph------ 6 8.46 | 37.00 | 44.26 | 10.28 | 3.69 -29 | 11383 |_____- 
Dry | 40.42 | 48.35 | 11.23 | 4.03 -32 | 12381 | 14219 
12584 229 | 5/21 |Randolph------ 6 8.71 | 37.46 | 42.94 | 10.89 4.45 | 2086 | 11155 }-_-__- 
Dry | 41.04 | 47.04 | 11.92 | 4.88 | .094 | 12220 | 14181 
12585 229 | 5/21 |Randolph------ 6 | 8.00 | 38.05 | 43.63 | 10.32 | 3.69 | .162 | 11338 |_____ 
Dry | 41.36 | 47.42 | 11.22 | 4.01 | .176 | 12324 14149 
12562 208 | 5/21 |Randolph__---- 6 9.54 | 36.55 | 43.35 | 10.56 | 3.21 OSM Loo || eee 
F Dry | 40.41 | 47.92 | 11.67 | 3.55 -64 | 12438 | 14349 
12563 208 | 5/21 |Randolph-.---- 6 9.52 | 37.01 | 40.86 | 12.61 4,90 246°) 10971 jE222-= 
Dry | 40.90 | 45.16 | 13.94 | 5.42 -51 | 12125 14463 
12564 208 | 5/21 |Randolph_-___-- 6 9.69 | 37.31 | 41.70 | 11.30 4.U a). DO4|) LISD. | eee 
Dry | 41.31 | 46.17 | 12.52 | 4.59 -55 | 12330 | 14412 
12565 208 | 5/21 |Randolph__-__-- 6 | 11.07 | 36.15 | 41.17 | 11.61 2.90 -69 | 10902 |___._- 
Dry | 40.65 | 46.30 | 13.05 | 3.47 . 78 | 12259 | 14373 
12566 208 | 5/21 |Randolph-_.-_-- 6 | 10.58 | 35.65 | 39.85 | 13.92 | 3.20 -93 | 10526 |__-___ 
Dry | 39.86 | 44.57 | 15.57 | 3.58 -98 | 11772 | 14278 
12567 208 | 5/21 |Randolph______ 6 | 10.65 | 36.25 | 40.89 | 12.21 4.32 -52 | 10885 |_--_.- 
Dry -| 40.57 | 45.76 | 13.67 | 4.84 -58 | 12182 | 14458 


35 U, 8. Bureau of Mines, unpublished analyses. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


I 
2 Proximate analysis of coal 
g Ist: ‘As received,’’ with total 
Ey i moisture 
me is) 2nd: “Dry” or moisture free 
g 5 County 3 
fal ae 3) 8 | 98| _§ : ee 
2 § 2 Py + Be 32 a : 
ce Spo aleee lene Palecd lo el 
A 4 a) Oh eet see eles < ae | 18) a) 
12580 209 5/21 |Randolph______ 6 | 10.35 | 37.35 | 41.41 | 10.69 3.73 sole L009 er 
Dry | 41.75 | 46.30 | 11.95 4.17 .57 | 12287 | 14244 
12581 209 | 5/21 |Randolph-_---_- 6 8.95 | 36.48 | 41.87 | 12.70 4.72 DOOR |) LOS 74: |pree ee 
\ Dry | 40.06 | 45.99 | 13.95 5.19 .73 | 11943 | 14233 
12582 209 | 5/21 |Randolph_---_- 6 9.44 | 36.89 | 42.42 | 11.25 4.31 midOn|) LOL GN | eee 
Dry | 40.73 | 46.84 | 12.43 4.76 -83 | 12165 | 14205 
12570 210 | 5/21 |Randolph------ 6 9.62 | 36.49 | 42.58 | 11.31 3. 61 eke L215 eee 
Dry | 40.37 | 47.11 | 12.52 3.99 .23 | 12409 | 14485 
12571 210 | 5/21 |Randolph.--.---| 6 9.03 | 37.38 | 43.63 9.96 3.42 .389 | 11456 |__-2_- 
Dry | 41.09 | 47.96 | 10.95 3.76 +43 | 12593 | 14408 
12572 210 | 5/21 |Randolph-----. 6 9.27 | 35.55 | 43.78 | 11.40 3.10 eG ei23 On| Peas 
Dry | 39.18 | 48.25 | 12.57 3.42 82 | 12378 | 14439 
12573 210 | 5/21 |Randolph._.--- 6 9.42 | 35.40 | 41.85 | 13.38 3.91 mel LOSS Ss eee 
Dry | 39.08 | 46.20 | 14.72 4.32 -45 | 11987 | 14404 
5115 75 | 8/12 |Sangamon__.-_- 6 | 14.97 | 36.90 | 38.36 9.77 | 3.53 709" )|) 10598 jess — 
Dry | 43.39 | 45.12 | 11.49 4.16 - 67 | 12466 | 14361 
5116 75 | 8/12 |Sangamon____- 6 | 14.51 | 37.60 | 39.69 8.20 3.44 seer LOGUE comers 
Dry | 43.98 | 46.43 9.59 4.02 .25 | 12763 | 14373 
5117 75 | 8/12 |Sangamon____- 6 | 12.98 | 38.23 | 38.92 9.87 4.32 406. | 10845: |---_- 
Dry | 43.94 | 44.72 | 11.34 4.96 .65 | 12463 | 14368 
5130 74 | 7/12 |Sangamon-..-- 6 | 15.22 | 38.23 | 37.36 9.19 4.38 <o8u LOD /9)5| eee 
Dry | 45.09 | 44.07 | 10.84 5,17 -45 | 12478 | 14301 
5131 74 | 7/12 |Sangamon_-_-_- 6 | 13.10 | 38.86 | 37.25 | 10.79 5.08 e419 10592) see 
= Dry | 44.72 | 42.86 | 12.42 5.86 «47 | 12187 | 14268 
5132 74 | 7/12 |Sangamon-___-- 6 | 14.43 | 38.14 | 37.07 | 10.36 | 4.77] .40 | 10495 |______ 
Dry | 44.58 | 43.32 | 12.10 5.58 -47 | 12265 | 14292 
81319 193 | 9/21 |Sangamon____- 6 | 13.16 | 36.32 | 39.36 | 11.16 4.98 TOL iMOobSyeaeeae 
Dry | 41.82 | 45.33 | 12.85 5.73 .59 | 12152 | 14301 
81320 193 | 9/21 |Sangamon-_.-._- 6 | 18.25 | 36.73 | 40.75 9.27 | 3.53 -63 | 10884 |_____. 
Dry | 42.34 | 46.97 | 10.69 | 4.07]. .78 | 12546 | 14314 
81321 193 | 9/21 |Sangamon__.-- 6 | 12.95 | 36.40 | 40.52 | 10.13 3.52 206) 1) 20813 | aie 
Dry | 41.82 | 46.54 | 11.64 4.04 .64 | 12427 | 14346 
2897 | 36B. M. | 2/06 |Sangamon_____! 6 | 14.29 | 37.17 | 40.36 8.18 4.41 P0075 2s 
42 Dry | 438.37 | 47.09 9.54 |] 5.15 12841 | 14485 
2898 | 36B,M. | 2/06 |Sangamon____- 6 | 14.18 | 34.85 | 41.11 9.86 ASSO. o)| oer ©: | Seer ser [Pome tees 
42 Dry | 40.61 | 47.90 | 11.49 Os OS aaa koe Ee ee ee 
3052 | ‘6B. M. | 2/06 |Sangamon__-_- 6 | 16.00 | 32.41 | 37,82 | 13.77 4.05 ences 9940 |___-_- 
: 42 - | Dry | 38.58 | 45.03 | 16.39 C RCPS eee 11833 | 14553 
5056 79 | 7/12 \St. Clair__.-.-_| 6 | 10.69 | 40.16 | 37.87 | 11.28 4.55 TOGn | me LOG an aaa 
: Dry | 44.97 | 42.39 | 12.64] 5.10 .65 | 12387 | 14522 
5058 79.) 7/12) |St. Clair. ._..1- 6 | 12.12 | 38.61 | 40.61 8.66 3.10 SOF | bled ol emer 
Dry | 43.93 | 46,22 9,85 3.52 .39 | 12764 ; 14399 
5059 TR) Mat AW WAKE? Ets gee 6 | 11.12 | 40.54 | 38.27 | 10.07 4,18 .o2 | 11145 |____-- 
Dry j 45.61 | 43.06 | 11.33 4.70 .36 | 12540 | 14483 
+ 


86 Lord, N. W., and others, Analyses of coals: 
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Tanite 2.—Analyses of mine samples (not exactly indicative of commercial . 
output)—Continued. 


ue 
a | Proximate analysis of coal 
FE} Ist: ‘‘Asreceived,” with total 
Ey 5 moisture 
Re} 2nd: ‘Dry’’ or moisture free 
e § County ooo = 
< ) ry a u ia 
3 a eo = & o 5 3 . fol 
Eee ee 3\ 2 | 38! 38 A icee| MeeMi 
3 iS 3 8) 8 jose. We od 319 hone 
4 4 QA Oil oa > i) < ay || 3S} Q p 
5055 78 | 7/12 |St. Clair....... 6 | 18.06 | 38.21 | 37.36 | 11.37 | 3.21 | 1.17 | 10741 |__--_- 
Dry | 48.95 | 42.96 | 13.09 | 3.70 | 1.35 | 12354 | 14515 
5060 78 | 7/12 |St. Clair....... 6 | 11.44 | 38.73 | 38.11 | 11.72 4.26 -56 | 10841 |____-_ 
Dry | 43.73 | 43.04 | 18.23 | 4.81] .64 | 12242 | 14447 
5061 78 | 7/12 |St. Clair. ...... 6 | 10.75 | 39.19 | 38.88 | 11.18 | 3.41] .67 | 11041 |____-- 
Dry | 43.91 | 48.56 | 12.53 | 3.82] .75 | 12871 | 14438 
5077 81 | 7/12 |St, Clair. ...... 6 | 11.85 | 39.68 | 38.59 | 10.38 | 4.05 | .58 | 11086 |___-_. 
Dry 44.75 | 43.54 | 11.71 4.57 -65 | 12449 | 14404 
5079 81 | 7/12 |St. Clair......- 6 | 10.85 | 40.75 } 38.36 | 10.04 | 4.09 | .58 | 11192 |_____. 
Dry | 45.71 | 48.03 | 11.26 | 4.58 65 | 12554 | 14445 
5080 $l | 7/12-|St: Chaircc..- 6 | 11.50 | 40.68 | 37.91 9.91 3.96 -46 | 10908 |._._-_ 
Dry | 45.96 | 42.84 | 11.20 4,47 52 12597 14482 
5108 82 | 7/12 |St. Clair.......| 6 | 10.99 | 38.96 | 58.79 | 11.26 4.36 -36 | 11047 |-.-.-- 
Dry | 48.77 | 43.59 | 12.64 | 4.90 | .40 | 12411 | 14544 
5109 82 | 7/12 |St. Clair... -..- 6 | 18.42 | 39.23 | 36.92 | 10.43 | 4.92} .26 | 10753 |______ 
Dry | 45.31 | 42.65 | 12.04 | 5.69 31 | 12419 | 14474 
5110 821 °7/12 ISt. Claire. .--. 6 | 11.40 | 40.96 | 86.89 | 10.75 4.10 202) || 1L0525/Soa c= 
Dry | 46.23 | 41.68 | 12.14 | 4.68 .63 | 12472 | 14511 
5524 80 | 7/12 |St. Clair_.....- 6 | 10.11 | 39.72 | 38.87 | 11.30 | 3.69] .78 | 11051 |______ 
Dry 44.19 | 43.24 | 12.57] 4.10 -86 | 12294 | 14361 
5525 80 | 8/12 |St. Clair... ... 6 | 9.83 | 89.84] 37.97 | 12.36 | 4.02 | .87 | 10958 |_--_.- 
; Dry | 44.19 | 42.11 | 18.70 | 4.45} .96 | 12152 | 14415 
5526 80 | 8/12 |St, Clair....._. 6 | 10.19 | 88.44 | 40.41 | 10.96 | 3.95] .68 | 11127 |_____. 
Dry | 42.79 | 45.00 | 12.21 4.49 .78 | 12388 | 14418 | 
80827 200 | 8/21 |St. Clair. _.-._- 6 } 14.98 | 30.71 | 42.72 | 11.64 2.22 -24 | 10340 |_____- 
Dry | 36.10 | 50.22 | 13.68 2.61 27 | 12155 | 14349 
80828 200 | 8/21 |St. Clair. ...... 6 | 12.71 | 31.58 | 45.31 | 10.45 1.65 -58 | 10809 |___-_- 
Dry | 86.12 } 51.91 | 11.97 1.89 .66 | 12883 | 14282 ; 
80829 200 | 8/21 |St. Clair....... 6 | 18.68 | 32.10 | 42.59 | 11.68 1.51 | 1.25.) 10578, |---=-. q 
Dry | 37.19 | 49.34 | 13.47 1.75 | 1.45 | 12249 | 14394 
80823 201 | 8/21 /St. Clair......] 6 | 11.64 | 37.40 |] 41.80 | 9.16] 3.66] .35 | 11177 |_.---- 
Dry | 42.33 | 47.30 | 10.37] 4.14] .40 | 12649 | 14376, , 
80824 201 | 8/21 |St. Clair. ...... 6 | 11.26 } $7.92 | 39.08 | 11.79 | 3.66] .67 | 10931 |_._..- 
Dry. | 42.73 | 48.98 | 18.29 4.12 xk 12318 | 14521 . 
80825 201 } 8/21 |St, Clair_..._.. 6 | 12.08 | 37.02 | 41.58 9.32 3.77 ShZ i] 11163" [ooeeee 
Dry | 42.10 | 47.30 | 10.60 | 4.29 -19 | 12685 | 14715 
12536 202 | 5/21 |St. Clair. ..._.- 6 | 11.45 | 37.39 | 38.66 | 12.50 5.21 | .32 | 10739 |____- f 
Dry | 42.22 | 48.66 | 14.12 5.88 ~36 | 12128 | 14517 
12587 202 | 5/21 |St. Clair_...... 6} 10.65 | 35.54 | 40.98 | 12.88 | 4.21 ~88 | 10782 |____-. 
Dry | 39.77 | 45.81 | 14.42 4.71 .99 | 12067 | 14459 
12538 202 | 5/21 |St. Clair. ...... 6 | 11.17 | 39.20 | 39.20 | 10.43 | 4.44 231 |) 11073. |-—--- 
Dry | 44.18 | 44.13 | 11. 74 5.00 35 | 12465 | 14444 
12541 208 | 5/21 |St. Clair....... 6 | 8.72 | $9.13 | 40.02 | 12.13 | 4.87] .72+) 11228 |___-__ 
Dry | 48.34 | 44.38 | 12.33 | 5.39 | .80 | 12437 | 14534 
12542 208 | 5/21 |St. Clair... .. 6 9.26 | 40.97 | 39.09 | 10°68 4.36 CBS 11308 |S ee ee 
Dry | 45.15 | 48.08 | 11.77 4.80 .59 | 12462 | 14438 
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output )—Continued. 


of mine samples (not exactly indicative of commerciat 


87 Lord, N. W., and others, Analyses of coals: 


38 Thid., p, 90. 
39 Tbid., p. 89. 


= : 
3 Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
5 iB moisture 
{ Re] 2nd: ‘‘Dry”’ or moisture free 
4 g County 
2 
en 2; 2 | #2! 8 2 a | 8 
} 8 © ie acy p+ Lope! a 3 2 
a a 2 3 ae} Ss 28 q 2 Ss a2 ary 
q fe) S of Beh Ee} io) é (=| 
4 fe fa Si) SES i a/|/a|od mM | p 
12543 203 | 5/21 |St. Clair_._____- 6 | 11.17 | 39.71 | 37.52 | 11.60 4.63 ~69 | 10826 |~--__e 
Dry | 44.70 | 42.24 | 13.06 §.21 . 78 | 12187 | 14362 
12544 208 | 5/21 |St. Clair-...__- 6 | 10.59 | 39.83 | 39.99 9.59 4.09 pera hR = 
Dry | 44.54 | 44.73 | 10.73 4.57 .386 | 12419 | 14192 
12545 203 | 5/21 |St. Clair_...__- 6 | 11.33 | 39.64 | 39.04 9.99 3.59 LG) 53s |e 
R Dry | 44.70 | 44.03 | 11.27] 4.05 -20 | 12578 | 14458 
12546 203 | 5/21 |St. Clair__.-__- 6 | 10.00 | 40.32 | 40:28 9.40 4.43 -55 | 113886 |..._-- 
Dry 44,80 | 44.76 | 10.44 4.92 - 61 | 12651 | 14422 
12559 204° | 5/21 |St. Clair-_.--.-| 6) 11-52°|/ 37.20) | 41.67)" 9561] 2.82) )> 210) | 12155: | - 2 - 
Dry | 42.05 | 47.09 | 10.86 3.19 .10 | 12607 | 14394 
12556 205 | 5/21 |St. Clair-...._- 6 | 10.39 | 36.91 | 41.73 | 10.97 | 2.89] .74 | 11004 |____.- 
Dry | 41.19 | 46.57 | 12.244 3.23 .83 | 12280 | 14255 
12557 205 | 5/21 JSt. Clair......- Ge GR26" [OF 27) 40.08: (10.89) 1 8.01 |) 287 | 1 Ore 
Dry | 41.62 ) 45.27 | 18.11 3.32 -41 | 12310 | 14438 
12558 205 | 5/21 |St. Clair_..---. 6 9.36 | 37.18 | 40.86 | 12.60 4.02 7657 |) 10959.) =a 2- 
Dry | 41.02 | 45.08 | 13.90 4.44 -61 | 12091 | 14378 
4250 | 87B. M. 11/06 |St. Clair. ._.__- 6 | 13.17 |, 34.79 | 41.75 | 10.29 S227 | Beasar aoe |e anaes 
49 Dry | 40.07 | 48.08 | 11.85 Ren be ee et ee eal ees 
4251 | 88B, M. |11/06 |St. Clair__--__- 6 | 14.38 | 33.92 | 42,95 8.75 Or Sr eeee ee LO858> 22 
49 Dry | 39:62) 50.16 | 10.22 | 3.66 |_____. 12681 | 14373 
4376 | 88B. M. /11/06 |St. Clair__-.--_| 6 | 13.10 | 32.16 | 41.49 | 18.25 | 3.66 |-.__.- 10903 See. 
49 Dry | 37.01 | 47.74 | 15.25 4.21 een 11959 | 14465 
1095 | 39B. M. | 9/04 |St. Clair__..__- 6 | 11.17 | 39.31 | 39.20 | 10.32 | 4.22 |_____- 11223 |____-- 
50 Dry | 44.25 | 44.13 | 11.62 Cy 9 ees 12634 | 14610 
1096 | 39B. M. | 9/04 |St. Clair_.___-- 6 | 10.06 | 40.33 | 39.54 | 10.07 4. 04S IBS oa oe eee | pannel 
50 Dry | 44.84 | 43.96 | 11.20 AAO’ See cs Bae eee | oes 
1261 | 39B. M. | 9/04 |St. Clair._....- 6 9.75 | 37.48 | 39.57 | 13.20 4510) |ooo2ee 110255|22eees 
50 Dry | 41.53 | 43.84 | 14.63 | 4.54 |------ 12217 | 14672 
1152 | 39B.M. | 9/04 |St. Clair______- 6 | 12.03 | 31.86 | 33.67 | 22.44 4.00 |_----- 9149) |z---22 
50 Dry | 36.22 | 38.27 | 25.51 AN55; |aacees 10400 | 14541 
3910 | 39B. M. |10/06 |St. Clair___.__- 6 | 10.73 | 39.60 | 40.41 9.26 40120 20S 6 on sa eee, 
51 Dry | 44.36 | 45.27 | 10.37 4062 Soon see i ee 
3912 | 39B. M. |10/06 |St. Clair______- 6 9.88 | 42.26 | 37.05 | 10.81 3083: es3 11439) (Gases 
51 Dry | 46.89 | 41.12 | 11.99 4.25 saceae 12694 | 14733 
4364 | 39B.M. |10/06 |St. Clair__...-.] 6 | 11.69 | 35.70 | 39.42 | 13.19 4.38: Seo. 10699 |------ 
51 Dry | 40.48 | 44.63 | 14.94 <0Galbaene os 12116 | 14624 
4670 93 | 2/12 |Vermilion._--__- 6 | 13.68 | 36.28 | 41.37 8. 67 2.78 345: a LOUs | eee 
$ Dry ; 42.08 | 47.92 | 10.05 3.23 -52 | 12861 | 14537 
4671 93 | 2/12 |Vermilion__-_-- 6 | 15.50 | 33.32 | 43.11 | 8.07} 1.86 | .46 | 10976 |_....-. 
: Dry | 39.43 | 51.03 9.54 2.20 -62 | 12989 | 14558 
4674 93 | 2/12 |Vermilion___-_- 6 | 15.69 | 34.52 | 42.22 Got 1.56 BOpe | ALOLO! | Reeeee 
Dry | 40.95 | 50.07 | 8.98] 1.85 | .63 | 13085 | 14553 
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TABLE 2.—Andalyses of mine samples (not exactly indicative of commerciat 
output)—Continued. 


3 Proximate analysis of coal 
& Ist: “‘Asreceived,”’ with total 
3 5 moisture 
me a 2nd: ‘‘Dry’’ or moisture free 
a 5 County SU Se a 
a | 3 3] §|38|_8 3 
8 4 ° ae [eee Be | ya 4 
a 2 2 3 2 & a 2&8 ol = 
2 8 ga 
3 G a Ol Se ere a 
4676 93 | 2/12 |Vermilion___-__- 6 | 14.56 | 35.04 | 41.82 8.58 2.09 
Dry | 41.01 | 48.95 | 10.04 2.45 
4678 93 | 2/12 |Vermilion-_____- 6 | 16.06 | 34.67 | 40.75 8.52 1.79 
Dry | 41.32 | 48.53 ; 10.15 2.14 
4679 93 | 2/12 |Vermilion______ 6 | 15.95 | 34.66 | 42.06 7.33 1.41 
Dry | 41.23 | 50.05 8.72 1.68 
4702 92 | 3/12 |Vermilion___-_- 6 | 15.53 | 33.60 | 39.46 | 11.41 2.32 
Dry | 39.78 | 46.70 | 13.52 2.75 
4703 92 | 3/12 |Vermilion.__.--| 6 | 15.70 | 32.38 | 39.80 | 11.36 2.57 
Dry | 38.81 | 47.72 | 13.47 | 3.04 
4704 92 | 3/12 \Vermilion_____- 6 | 15.27 | 33.98 | 40.88 9.87 2.26 
Dry | 40.10 | 48.24 | 11.66 2.66 
4706 95 | 3/12 |Vermilion__--__- 6 | 11.87 | 40.37 | 39.52 8.24 | 3.07 
Dry | 45.80 | 44.86 9.34 3.48 
4707 95 | 3/12 !Vermilion____-- 6 | 13.14 | 38.81 | 38.11 9. 94 4.18 
Dry | 44.69 | 43.87 | 11.44 4.82 
4740 91 | 6/12 |Vermilion____-- 6 | 13.58 | 25.20 | 39.83 | 11.39 3.19 
Dry | 40.73 | 46.09 | 13.18 3.69 
4741 91 | 6/12 |Vermilion__-_-_| 6 | 13.63 | 34.56 | 41.19 | 10.62 2.91 
Dry | 40.01 | 47.69 | 12.30 3.36 
4742 91 | 6/12 |Vermilion-____- 6 | 14.50 | 35.98 | 40.49 9.03 2.43 
Dry | 42.09 | 47.35 | 10.56 2.83 
4743 91 | 6/12 |Vermilion______ 6 | 14.20 | 35.79 | 42.05 7.96 1.83 
Dry | 41.71 | 49.01 9.28 2.13 
4744 91 | 6/12 |Vermilion__-___- 6; 18.99 | 35.26 | 42.68 8.07 1.67 
Dry | 40.99 | 49.63 9.38 1. 94 
4745 91 | 6/12 |Vermilion_____- 6 | 14.79 | 34.44 | 42.69 8.08 1.72 
Dry | 40.42 | 50.10 9.48 2.02 
4746 91 | 6/12 |Vermilion______ 6 | 15.14 | 33.70 | 40.19 ; 10.97 2.50 
Dry | 39.72 | 47.34 | 12.94 2.95 
$4222 212 | 2/22 |Vermilion_____- 6 | 13.6 | 34.0 | 42.6 Bish 2. 
Dry | 39.3 49.5 11.2 2. 
84223 212 | 2/22 |Vermilion_____- 6 | 13.8 | 35.2 41.3 9.7 
Dry | 40.8 | 48.0 11.2 
84224 212 | 2/22 |Vermilion_____- 6 | 15.3 32.8 44.1 7.8 
Dry | 38.7 | 52.1 | 9.2 
14682 | 4°B.M. | /10 |Vermilion_____- 6 | 16.16 | 34.09 | 39.19 | 10.56 | 1. 
53 Dry | 40.66 | 46.75 | 12.59 | 2. 
25413 | 41B.M. | 6/16 |Vermilion______ 6 | 15.62 | 35.59 | 39.97 8.82 1.68 
54 Dry | 42.18 | 47.37 | 10.45 | 1.99 
5030 86 | 6/12 |Washington____} 6 | 12.45 | 37.22 | 39.81 | 11.52 3. 62 
Dry | 42.03 | 44.96 | 13.01 4.09 
5033 86 | 6/12 |Washington____| 6 | 10.24 | 39.06 | 39.79 | 10.91 4.18 
Dry | 43.51 | 44.33 | 12.16] 4.65 


40 Fieldner, A. C., and others, Analyses of coal: 
41 Fieldner, A. C., and others, Analyses of coal: 


| 
~ 
faa) 
11006 


12881 


10810 
12879 


11041 
13136 


10404 
12317 


10392 
12328 


10718 
12649 


11416 
12953 


10949 
12604 


10821 
12521 


10954 
12683 


11090 
12971 


11295 
13165 


11271 
13104 


11053 
12971 


10663 
12565 


11020 
12750 


11010 
12760 


11100 
13110 


10433 
12443 


10845 
12852 


10874 
12281 


11180 
12456 


U. S. Bureau of Mines Bull. 85, p. 37, 1914. 
U.S. Bureau of Mines Bull. 123, p. 35, 1918. 


Unit coal 


1 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


be 
3B Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
5 & oisture 
= 2 2nd: ‘‘Dry’’ or moisture free 
zB g County 
ee} ao) 7) bi dq u 3 
5 P © 2) = ra ag iperee 5 a s 
a 3 = 3 a a) eR a es 6 3 
reales Ol = eis set 2 ed eee 
5035 86 | 6/12 |Washington____| 6 | 10.69 | 38.76 | 39.01 | 11.54 3.98 “pb: | 10963 |==--—— 
Dry | 48.41 | 43.66 | 12.93 4,47 57 | 12275 | 14418 
80680 226 | 8/21 |Washington_-__| 6 9.58 | 38.50 | 39.87 | 12.05 4.63 «49 | 10906 |------ 
Dry | 42.58 | 44.09 | 13.33 | 5.12] .54 | 12061 | 14260 
80681 226 | 8/21 |Washington____| 6 G.41 | 39.02 | 40.33 | 11.24 3.59 aks ||) W072 eae 
: Dry | 43.07 | 44.52 | 12.41 3.96 .45 | 12333 | 14374 
80682 226 | 8/21 |Washington____| 6 9.29 | 38.45 | 38.94 | 13.32 | 4.70 ~66 | 10796: |e---- = 
Dry | 42.39 | 42.93 | 14.68 5.18 .73 | 11902 | 14321 
80594 228 | 7/21 |White__---_.--_ 6] 8.20 | 34.68 | 48.79 | 8.383) 2.98] .73 | 12079 |-.--.. 
Dry | 37.78 | 53.15 9.07 3.19 .80 | 13158 | 14700 
80595 228 | 7/21 |White__.-.-...- 6 7.66 | 36.01 | 45.62 | 10.51 2.75 796) PLL70Ls|aaoa 
Dry | 39.08 | 49.51 | 11.41 2.98 | 1.04 | 12699 | 14586 
80596 228 | 7/21 |White_.--_.---- 6} 9.22 | 35.05 | 47.88 | 7.85 | 2.89] .23 | 11991 |----.. 
Dry | 38.61 | 52.74 8.65 3.18 .25 | 13209 | 14677 
4998 65 | 6/12 |Williamson_--.-| 6 | 9.35 | 32.83 | 50.07 | 7.75 | 1.05 | .26 | 12017 |------ 
Dry | 36.21 | 55.24 | 8.55 | 1.16} .29 | 13256 | 14644 
5004 65 | 6/12 |Williamson_____ 6 | 9.99 | 83.79 | 48.56 | 7.66 -99 | .06 | 11899 |---... 
‘ Dry ‘| 37.53 | 538.96 | 8.51] 1.10! .06 | 13218 | 14593 
5005 65 | 6/12 |Williamson___._ 6 8.58 | 33.95 | 48.31 9.16 | 3.10 -14 | 11845 |------ 
Dry | 37.14 | 52.84 | 10.02 3.39 .16 | 12956 | 14644 
4996 60 | 6/12 |Williamson_____ 6 8.32 | 34.61 | 47.56 9.51 2.25 24 | 11978 }----=- 
Dry | 37.75 | 51.88 | 10.37 2.46 .26 | 138066 | 14801 
5000 60 | 6/12 |Williamson- -__- 6 | 7.58 | 34.90 | 47.37 | 10.20 | 3.23 | .60 | 11799 |-.---- 
Dry | 37.74 | 51.23 | 11.03 3.49 .65 | 12760 | 14607 
5006 60 | 6/12 Williamson_____ 6 8.81 | 32.13 | 51.85 7.21 1.00 +13 | 11962 }------ 
Dry | 35.62 | 56.38 8.00 111 .16 | 13264 | 14572 
5121 61 | 6/12 |Williamson__-_-_- 6 9.44 | 33.63 | 49.58 7.35 1.28 SLO} 12092:4/eoeae= 
Dry | 37.138 | 54.75 8.12 1.42 .21 | 138354 | 14685 
5133 61 | 7/12 |Williamson_____ 6 8.99 | 34.22 | 49.51 7.28 1.70 -04 | 12149 |______ 
Dry | 37.62 | 54.39 7.99 1.87 .04 | 13349 | 14674 
5134 61 | 7/12 |Williamson____- 6 9.38 | 33.62 | 50.01 6.99 1.12 14 | 12138 |___-__ 
Dry | 37.10 | 55.18 7.72 1.24 -16 | 138394 | 14654 
5122 59 | 7/12 Williamson____: 6 9.79 | 33.28 | 48. 66 8.27 1.32 -44 | 11891 |______ 
Dry | 36.89 | 53.94 9.17 1.46 .49 | 18181 | 14681 
5123 59 | 7/12 |Williamson_____ 6 | 10.67 | 32.54 | 47.32 9.47 1.53 SLB ELUG LO: }2o == 
Dry | 36.42 | 52.97 | 10.61 1.71 -17 } 18006 |, 14748 
5124 59 | 7/12 |Williamson_-___ 6 | 10.96 | 33.14 | 45.86 | 10.04 1.72 sODe | LESBS alee sae 
‘ Dry | 37.24 | 51.49 | 11.27 1.93 -62 | 12784 | 14624 
5125 62 | 7/12 |Williamson-_-__ 6 9.97 | 32.20 | 49.62 8.21 1.47 pry ei a tule ee 
Dry | 35.76 | 55.12 9.12 1.63 .25 | 13123 | 14610 
5126 62 | 7/12 Williamson____- 6 8.37 | 34.19 | 50.18 7.26 1.08 #8) 12254 eo e 
Dry | 37.31 | 54.77 | ‘7.92 1,12 .20 | 13374 | 14663 
§127 62 | 7/12 |Williamson_-__- 6 9.06 | 32.93 | 49.98 8.03 1.03 +24 | 12010 |__-.-- 
Dry | 36.20 | 54.97 8.83 1.13 -27 | 13207 | 14637 
5170 64 | 7/12 |Williamson____- 6 | 11.51 | 30.75 | 49.74 8.00 - 84 .o2 | 11554 |__.... 
Dry | 34.76 | 56.20 9.04 - 90 -36 | 13057 | 14501 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


Laboratory number 


5169 


5172 


5180 


5181 


5182 


80603 


80602 


80604 


80611 


80610 


80612 


12793 


12794 


12795 


80615 


80614 


80616 


12769 


12770 


12771 


30872 


30873 


30874 


Proximate analysis of coal 
Ist: ‘‘As received,” with total 
5 moisture 
2 2nd: ‘‘Dry” or moisture free 
g County * = 
A 8 £ 28 B 5 : $s 
x | es =| Sc ae) Bs Bleu epee 
3 35] s “3 = as] s a a fe) a “4 
i:| fa] Cie eae Aes (ane om | 1S a |B 
64 | 7/12 |Williamson-_---- 6 9.13 | 32.03 | 51.06 Maik: 1.10 .33 | 12044 |______ 
Dry | 35.25 | 56.20 8.55 | 1.21 .36 | 18254 | 14613 
64 | 7/12 |Williamson----- 6 | 7.88 | 35.59 | 47.56 | 9.47 $86 4]) «dl | 220 ies 
Dry | 38.42 | 51.35 | 10.23 .93 -55 | 12974 | 14617 
63 | 7/12 |Williamson-_--_- 6 | 10.38 | 32.76 | 48.10 8.76 1.50 eG en yah (ES Se 
Dry | 36.56. | 53.67 9.77 1.67 .18 | 13072 | 14672 
63 | 7/12 |Williamson_....| 6] 8.78 | 34.25 | 47.56 | 9.41 | 2.49} .53 | 11885 |______ 
Dry | 37.54 | 52.14 | 10.32 2.73 -58 | 138029 | 14758 
63 | 7/12 |Williamson____- 6 9.26 | 33.36 | 48.70 8.68 1.83 289 i chhO55s le eeee 
Dry | 36.76 | 53.68 9.56 2.01 -43 | 13176 | 14761 
148 | 7/21 |Williamson__--- 6 8.00 | 33.66 | 50.86 7.48 1.08 wl oeabe266 nl eee 
Dry | 36.59 | 55.28 8.13 vey g .14 | 18333 | 14655 
148 | 7/21 |Williamson---_- 6 8.14 | 32.87 | 49.99 9.00 1.43 SAAS 2015 | eae 
Dry | 35.78 | 54.42 9.80 1.56 -16 | 13080 | 14681 
148 | 7/21 |Williamson-__-- 6 7.85 | 33.92 | 49.60 8.63 1.14 at) D210 
Dry | 36.81 | 53.83 9.36 1.24 -20 | 18188 | 14656 
149 | 7/21 |Williamson__-_-_- 6 5.62 | 36:04 | 44.78 | 13.56 4.21 369)}) A162 ee ree 
Dry | 38.19 | 47.44 | 14.37 4.46 81 | 12313 ) 14738 
149 | 7/21 |Williamson_-__- 6] 5.65 | 36.49 | 47.69 | 10.17] 3.54 ]- .55 | 12100 |______ 
Dry | 38.68 | 50.54 | 10.78 3.75 .62 | 12825 | 14644 
149 | 7/21 |Williamson-_---- 6 7.66 | 32.76 | 51.12 8.46 1.51 <05> |) L2074 7) eee 
Dry | 35.48 | 55.36 9.16 1.64 .06 | 13076 | 14621 
150 | 6/21 |Williamson__-__- 6 6.14 | 34.47 | 48.04 | 11.35 3.57 etry | ilk ee | ean 
Dry | 36.73 | 51.18 | 12.09 3.80 -27 | 12489 | 14494 
150 | 6/21 |Williamson_-_-_- 6 5.96 | 35.07 | 47.56 | 11.41 4.37 SOM PO SU seen 
Dry | 37.29 | 50.57 | 12.14 4.65 -O7 | 12538 | 145¢1 
150 | 6/21 |Williamson____- 6 5.85 | 35.46 | 47.48 | 11.11 4.06 ~46: |) 21845: [22 
Dry | 37.66 | 50.43 | 11.81 4.31 -48 | 12581 | 14568 
151 | 7/21 |Williamson-____- 6 7.15 | 37.17 | 46.55 9.13 3.03 elie pao O2 Si ents 
Dry | 40.03 | 50.14 9.83 3.26 .12 | 12954 | 14603 
151 | 7/21 |Williamson____- 6 6.33 | 36.22 | 46.84 | 10.61 3.29 O41 119005] se 
Dry | 38.67 | 50.00 | 11.33 3.51 -05 | 12704 14597 
151 | 7/21 |Williamson_____ 6 7.25 | 35.84 | 47.88 9.03 2.04 AG) 2118 eee 
Dry | 38.64 | 51.62 | 9.74] 2.20] .17 | 13065 | 14675 
152 | 6/21 |Williamson____- 6 6.76 | 31.08 | 52.76 9.40 1.16 otS) |) 12128) eee 
Dry | 33.33 | 56.59 | 10.08 1.24 .14 | 13007 | 14639 
152 | 6/21 |Williamson____- 6 7.19 | 32.65 ; 50.12 | 10.04 1.36 LOH ad O28. |ecoeere 
Dry | 35.18 | 54.00 | 10.82 1.47 «81 | 12778 | 14608 
152 | 6/21 |Williamson_____ 6 7.14 | 33.07 | 52.02 7.77 1.44 6054) 12207 is ae 
Dry | 35.61 | 56.02 8.37 1.55 -05 | 13242 | 14610 
153 |10/18 |Williamson_____ 6 9.13 | 32.21 | 47.97 | 10.69 Cte eaeee U15007 eee 
Dry | 35.45 | 52.79 | 11.76 758.0) so eas 12656 | 14548 
153 |10/18 |Williamson_____ 6 8.84 | 32.52 | 49.81 8.83 12094) Sess LISTS jee 
Dry | 35.67 | 54.64 9.69 L520 Eee 13023 | 14584 
153 | 9/18 |Williamson___-- 6 | 9.75 | 33.36 | 51.37 | 5.52 ASB leases 12280 2 
Dry | 36.96 | 56.92 6.12 98) )| Seo 13606 | 14601 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


Laboratory number 


30875 
12799 
12800 
. 12801 
12752 
12753 
12754 
12822 
12823 
364 
12841 
12842 
80598 
80599 
80600 
12819 
12820 
12821 
12796 
12797 
12798 
12868 


12869 


Index number 


Proximate analysis of coal 
Ist: ‘‘Asreceived,’’ with total 
moisture 
2nd: “Dry” or moisture free 
County a: ro 
0) he a I s 
Al 2 | ge) os z 3 | 8 
= D 33 he 2 a a ; x 
ell | eee ts alee Bal as 
Oo = > & < ™ (2) ios} i=) 
Williamson___--} 6 | 10.82 | 31.11 | 49.02 9.05 288) |zaaaos 11646 |__--__ 
Dry | 34.8 54.97 | 10.15 £99)|eeaoe 13059 | 14700 
Williamson-_-____ 6 7.75 | 31.88 | 51.20 9.17 1.45 -18 | 11987 |__-_-- 
Dry | 34.56 | 55.50 9.94 1.57 -20 | 12994 | 14611 
Williamson_-__- 6 8.53 | 32.12 | 52.30 7.05 TES Phi} dezoo: |e ane 
Dry | 35.11 | 57.18 7.71 1.23 -19 | 13396 | 14654 
Williamson-_-_-___ 6 7.42 | 32.85 | 50.39 9.34 1.01 -18 | 12084 |_-__-- 
Dry | 35.48 | 54.43 | 10.09 1.09 -20 | 12997 | 14687 
Williamson_-_--- 6 7.83 | 32.54 | 51.91 7.72 1.35 st} 12092 [Eos 
Dry | 35.30 | 56.32 8.38 1.47 -16 | 138045 | 14471 
Williamson_____ 6 7.51 | 34.23 | 50.61 7.65 1.28 SONS Mey Oy pees 
Dry | 37.01 | 54.72 8.27 1.38 -17 | 13099 | 14504 
Williamson-_-_- 6 | 9.29 | 31.49 | 50.75 | 8.47 93 15 |) L078 is eee 
Dry | 34.72 | 55.94 9.34 1.03 .16 | 12887 | 14480 
Williamson_-___- 6 8.38 | 31.25 | 53.08 7.29 1.12 EOD L206 ee ene 
Dry | 39.1 57. 93 7.96 122 -05 | 18171 | 14449 
Williamson_____ 6 | 9.18 | 31.10 | 52.33] 7.39] 1.32] .16) 11956 |______ 
Dry ‘| 34.25 | 57.61 8.14 1.45 -18 | 13164 | 14468 
Williamson_____ 6 | 8.71 | 31.98 | 52.07 | 7.24); .94 Toe 2062 Gee 
Dry | 35.03 | 57.04 7.93 1.03 -14 | 13213 | 14483 
Williamson____-_ 6 7.42 | 37.81 | 53.51 7.26 1.22 OF |) 122507 |= eae 
Dry | 34.36 | 57.80 7.84 1.32 -07 | 13166 | 14500 
Williamson_____ 6 7.53 | 32.41 | 58.95 6.11 2.41 D2 24T6. ees 
Dry | 35.05 | 58.34 6. 61 2.61 .24 | 13297 | 14543 
Williamson.___.| 6 7.19 | 35.82 | 47.55 9.44 | 2.90 +26 | 12074 |___-__ 
Dry | 38.59 | 51.24) 10.17] 3.12 .28 | 13009 | 14722 
Williamson__-_- 6 8.17 | 35.03 | 46.87 | 9.93 3.08 LOM PL ESOS:: | seen 
Dry | 38.15 | 51.04 | 10.81 3.35 .30 | 12951 | 14782 
Williamson__-__] 6 9.25 | 32.70 | 50.57 7.48 1.52 7a L205 GN eee 
Dry | 36.03 | 55.73 8.24 1.67 .19 | 13285 | 14650 
Williamson_____ 6 7.47 | 32.15 | 51.38 9.00 2.37 O20 | AAS Bo. | eee 
Dry | 34.75 5.52 9.73 2.56 -35 | 12845 | 14551 
Williamson__--.| 6 8.24 | 30.97 | 51.39 9.40 2.75 OOS alka) pees = 
Dry | 33.75 | 56.10 | 10.25 3.00 -00 | 12683 | 14531 
Williamson__-___ 6 9.91 | 30.11 | 52.87 7.11 1.55 202 | 11923 }______ 
‘ Dry | 33.42 | 58.69 7.89 1.72 .02 | 13148 | 14523 
Williamson____- 6 | _7.79 | 32.17 | 52.09 | 7.95 | 1.72 | .06 | 12157 |___-_- 
Dry | 34.89 | 56.49 8. 62 1.87 -06 | 13184 | 14599 
Williamson-__-_-- 6 6.89 | 37.72 | 48.39 | 11.00 3.99 220) LLT68s [eee 
Dry | 36.22 | 51.96 | 11.81 4,29 -27 | 12424 | 14635 
Williamson____- 6 8.10 | 30.89 | 50.72 | 10.29 | 3.62 OGL: 75 | eee 
Dry | 33.61 | 55.19 | 11.20 3.94 -09 | 12553 | 14642 
Williamson____- 6 8.81 | 31.54 | 50.60 9.05 1.46 kis (7B ial eee 
Dry | 34.59 | 55.49 9. 92 1.60 .06 | 12841 | 14524 
Williamson____- 6 8.52 | 31.66 | 52.11 Tet Badly 5094/p12094 2s 
Dry | 34.61 | 56.96 8.43 1.29 .09 | 13155 | 14586 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


= 
of Proximate analysis of coal 
g Ist: ‘‘Asreceived,’’ with total 
2 5 moisture 
= re) 2nd: ‘‘Dry”’ or moisture free 
is g County & 
» zy r) he ¢ u a 
BW) ee 2) 2 | 32| 38 Z Hi} 8 
8 iS) 8 = 2 8 8 oh a, a : ~ 
3 g 3 Bile SC Meee LE Site, et Sc: Ts ean nies 
y 4 Q eye | > i < an} oO aa) =) 
12870 160 | 7/21 |Williamson.___- 6 | 6.88 | 34.57 | 49.39 | 9.16] 3.79 | .02 | 12022 |______ 
Dry | 37.12 | 53.04] 9.84 |° 4.07 | .02 | 12706 | 14582 
28810 161 | 7/17 |Williamson_.__- 6 | 8.31 | 32.40 | 50.75 | 8.54] 1.33 |_____- T1965) acces 
Dry | 35.34 | 55.35 | 9.31 | 1.45 |______ 13048 | 14553 
28811 161 | 8/17 |Williamson__-_- 6 | 9.18 | 31.48 | 51.00} 8.39 11822 |_-___ 
Dry | 34.64 | 56.13 | 9.23 | 1 13010 | 14485 
28812 161 | 7/17 |Williamson_.._- 6 R82 | Bb.15 | 47290} B18} TOT ees 11985: esas 
Dry | 38.55 | 52.53] 8.92] 1.17 |-_--- 13122 | 14557 
28813 161 | 7/17 |Williamson..._- GegvetG2008: | 4ac6c | salon meareauleemen COD eae 
Dry | 36.31 | 54.73 | 8.96] .G0 |__--_- 13124 | 14559 
28814 161 | 7/17 |Williamson.._.- Bale OW78"|- 88.08 eto: 03) |ueveat || or roel wuew 11965 |-.-__- 
Dry | 36.67 | 55.34 | -7.99 | .83 |__-__- 13262 | 14541 
30863 162 | 9/18 |Williamson.---- 6 | 9.72 | 32.84 | 50.65] 6.79} .96 |__-_-- f2028)\\ueaees 
Dry | 36.38 | 56.10 | 7.52} 1.06 |_____- 13322 | 14533 
30864 162 | 9/18 |Williamson__-_- Bl nGe400| 84. 68 Av.Bb 4! Seer) cleoeal eecees 11RO1G| Sees 
Dry | 37.95 | 52.26] 9.79] 1.41 |__-__- 13027 | 14614 
30865 162 | 9/18 |Williamson...-- 6 | 10.58 | 32747 | 46.30 | 10.65 | 1.57 |__-.__ 113000 | eee 
Dry | 36.31 | 51.78 | 11.91 | 1.76 |_____- 12661 | 14590 
13540 163 | 3/22 |Williamson..._- 6 | 6.63 | 36.47 | 47.40 | 9.49] 3.06 |--___- TENE BY kaa = 
Dry | 39.06 | 50.77 | 10.17} 3.30 |______ 12965 | 14713 
13543 163 | 3/22 |Williamson.._-- 6 | (7.89 | 88.60 | 40085.) 9:56) 2.72 | 110744 eee 
Dry | 36.37 | 53.29 | 10.34] 2.94 |_____ 12958 | 14687 
13544 163 | 3/22 |Williamson..... 6 | 6.01 | 35.21 | 47.68 | 11.10] 3.54 |__-__- 18674 (sean 
1DYareey [BY AC WaaNerex |i tall © Byei7e oes 2 12526 | 14484 
13542 163 | 3/22 |Williamson._._- 6 | 7.11] 34.56 | 46.85 | 11.48 | 2.89 |______ 11668) Eee 
Dry | 37.20 | 50.44 | 12.35 | 3.11 J-____- 12561 | 14603 
135389 163 | 3/22 |Williamson._-_- 6 | 6.49 | 35.49 | 46.95 | 11.07 | 3.49 |_____. 118219 eee 
Dry | 37.95 | 50.21 } 11.84] 3.73 |_____- 12641 | 14621 
13541 163 | 3/22 |Williamson____- 1 6] 5.93 | 84.60 | 47.58 | 11.89 | 3.27 |____-- TLTSR | oes 
Dry | 36.78 | 50.58 | 12.64 | 3.48 |______ 12532 | 14637 
13538 164 | 8/22 |Williamson.....| 6 | 7.31 | 34.18 | 46.48 | 12.02 | 3.07 |_____- GE [Beka 
Dry | 36.88 | 50.15 | 12.97 | 3.31 J-____- 12553 | 14726 
80653 165 | 8/21 |Williamson.____ 6 | 6.51 | 34.98 | 46.12 | 12.44 | 4.21 | 1.01 | 11697 |______ 
Dry | 37.36 | 49.33 | 13.31] 4.50 | 1.08 | 12511 | 14773 
80652 165 | 8/21 |Williamson____- 6 | 8.79 | 32.97 | 48.73 | 9.51] 1.61] .60 | 11819 |..-__- 
Dry | 36.15 | 53.42 | 10.43 | 1.77] .66 | 12958 | 14663 
80651 165 | 8/21 |Williamson...._ 6 | 8.82 | 31.24 | 52.45 | 7.49] .92| .49 | 12047 |___<e_ 
Dry | 34.26] 57.53 | 8.21] 1.01} .54 | 13212 | 14530 
12838 166 | 6/21 |Williamson____- 6 | 7.85 | 32.46 | 49.17 | 10.52 | 3.03] .82 | 11675 |______ 
Dry | 35.23 | 53.36 | 11.41 | 3.28] .88 | 12508 | 14564 
12839 166 | 6/21 |Williamson.___- Bile ScO8i| 82-80 naOe7en| er sa eda ea NO0m meeaba nto y al enema 
Dry | 35.14 | 55.24] 9.62] 2.18] .23 | 12801 | 14479 
12840 166 | 6/21 |Williamson____- 6 | 6.47 | 33.63 | 48.02 | 11.88 | 3.57] .64 | 11659 |______ 
Dry |.35.96 | 51.34] 12.70 | 3.71 | .69 | 12279 | 14578 
12875 167 | 7/21 |Williamson____- 6 | 8.40 | 81.22: |-53,02 1 7.66] 1.15] .13 | 12156) |---2 
Dry | 33.97 | 57.69 | 8.34] 1.25 | .14 | 13164 | 14595 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Continued. 


2B Proximate analysis of coal 
| Ist: ‘As received,’’ with total 
i=} 5 moisture 
a 2 2nd: ‘‘Dry”’ or moisture free 
fa g County 
S 2 ao] © hy qd H 3 
5 A 2 5 23 8 5 ES g 
8 s 2 See ee | Se hier pore oe ees ties 
3 £ S SHO ROSS Mle O'S Nl tes ail (axe Ba ants 
4 4 a 1o) = > ia < A) ‘e) 9 5 
12876 167 | 7/21 |Williamson-__--- 6 | 8.79 | 32.42 | 48.41 
Dry | 35.54 | 53.08 
12877 167 | 7/21 |Williamson__---| 6] 6.47 | 34.62 | 49.61 
Dry | 37.01 | 53.05 
12881 168 | 7/21 |Williamson__: -- 6 | 5.00 | 37.42 | 46.61 
Dry | 39.39 | 49.06 
12882 168 | 7/21 |Williamson____- 6 | 4.94 | 36.99 | 46.71 
Dry | 38.91 | 49.14 
12883 168 | 7/21 |Williamson__-_- 6 |- 5.73 | 35.37 | 44.97 
Dry | 37.52 | 47.71 
12772 169 | 6/21 |Williamson__--- 6 | 5.48 | 36.28 | 47.15 
| Dry | 38.38 | 49.89 
12773 169 | 6/21 |Williamson__--- 6 | 5.88 | 35.63 | 46.19 
Dry | 37.86 | 49.07 
12774 169 | 6/21 |Williamson-_--_-_ 6 | 6.95 | 34.41 | 48.47 
Dry | 36.98 | 52.09 
80625 170 | 7/21 |Williamson__-__ 6 | 6.40 | 36.71 | 47.70 
Dry | 39.22 | 50.96 
80626 171 | 7/21 |Williamson_____ 6 | 7.29 | 34.93 | 47.65 
Dry | 37.68 | 51.39 
80670 172 | 8/21 |Williamson_---- 6 | 6.40 | 36.38 | 48.20 
Dry | 38.87 | 51.49 
80673 173 | 8/21 |Williamson___-- 6 | 7.14 | 35.39 | 44.61 
Dry | 38.11 | 48.04 
80671 173 | 8/21 |Williamson_---- Ty 6| 6.24 | 36.41 | 44.45 
Dry | 38.83 | 47.41 
80672 173 | 8/21 |Williamson.----]| 6 | 7.49 | 36.37 | 46.95 
3 Dry | 39.31 | 50.76 
10632 42174 |____. Williamson.--__| 6 | 6.40 | 33.26 | 50.68 
Diy | 35.53 | 54.15 
10658 42174 | 2/19 |Williamson_--_- 6 | 7.47 | 33.79 | 49.41 
Dry | 36.52 | 53.39 
13537 227 | 3/22 |Williamson----- 6 | 9.09 | 31.39 | 52.10 
f Dry | 34.15 | 56.69 
1683 | 42B. M. | 6/05 |Williamson___-- 6 | 8.29 | 31.19 | 49.69 
23 Dry | 34.01 | 54.18 
| 
1688 | 43B. M. | 6/05 |Williamson..---| 6 | 8.41 | 34.27 | 45.44 
ie 23 Dry | 37.42 | 49.61 
1762 | 43B. M. | 6/05 |Williamson_.._- 6 | 8.20 | 32.26 | 46.59 
; 23 Dry | 35.14 | 50.75 


42 Analyses of a sample of forked coal. : 
43 Lord, N. W., and others, Analyses of coals: U.S. Bureau of Mines Bull. 22, pt. 1, p. 91, 1913. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 


output)—Continued. 
wy 
3 Proximate analysis of coal 
g Ist: ‘Asreceived,”’ with total 
= 5 moisture 
2 2nd: ‘Dry’’ or moisture free 
ge 5 County 
2 a) o = a uy 3 
g a eee Pil eta een e A | s 
8 & = R7 aa] oR s a a a 2 
ee a = K = 
S S| 8 5 of} Ss a a Wie : ‘a 
y 4 Q (e) = ic < 2) o faa) p 
3907 | 48B. M. | 6/05 |Williamson.-._- 6 | 12.61 | 30.08 | 46.81 | 10.50 |° 2.37 j..--_- 11066 }___.-- 
23 Dry | 34.42 | 53.56 | 12.02 Pe fa ee ee 12663 | 14645 
4083 | 48B.M. | 6/05 |Williamson___-_- 6 | 15.381 | 28.98 | 45.29 | 10.47 Pe Gel bees 10820 |....-- 
23 Dry | 34.16 | 58.48 | 12.36 Vr ee eee 12776 | 14843 
4201 | #8B. M. | 6/05 |Williamson__.-_} 6 | 15.87 | 28.19 | 46.42 9.52 PASE pe ee 10784 bs 
23 Dry 38.51 | 55.17 | 11.82 BETS. | poeees 12818 | 14699 
1634 | 48B. M. | 5/05 |Williamson_....| 6 8.30 | 38.75 | 48.69 9. 26 PRP pe tome ae i Behe] ee 
24 | Dry 36.80 | 538.10 | 10.10 SrORr ataone 13084 | 14795 
1654 | 43B. M. | 5/05 |Williamson...__| 6 7.76 | 31.44 | 50.19 | 10.61 1.97 RY oy pa) eee 
24 Dry | 84.08 | 54.42 | 11.50 2.14 12964 | 14879 
1660 | #4B. M. | 5/05 |Williamson..__- 6 8.86 | 31.25 | 48.23 | 11.66 2.46 Hosen e 117025 eoeee 
24 Dry | 34.29 | 52.92 | 12.79 270 Ce ee 12839 | 14996 
1718 | 44B. M. | 5/05 |Williamson...--| 6 8.61 | 32.40 | 51.33 7.66 15660 Seon. TR28Gi| sce oe 
24 | Dry | 35.45 | 56.17 8.38 Ute tS ce, 13388 | 14782 
1658 | 4°B. M. | 5/05 |Williamson_-_-- 6 7.64 | 32.12 | 49.80 | 10.44 ret) A [eee eee 11.939") ssee 
24 Dry | 34,78 | 53,92 | 11.30 1 Sth Sree 12928 | 14802 
1802 | 45B. M. | 5/05 |Williamson___. 6 | 10.14 | 80,99 | 51.48 7.44 Wi? eon L2G | Se aee 
24 Dry | 384.49 | 57.28 8.28 1 G9 eS ae 13482 | 14868 
5238 | 4°B. M. | 6/07 |Williamson._..- 6 9.18 | 27.30 | 55.40 8.12 90 P2015 |e = 
24 Dry | 30.06 | 61.00 8. 94 99 13280 | 14675 
5215 | RB M 6/07 |WilLamson_..-. 6 7.88 | 31.20 | 49.89 | 11.03 2099 aos 11741 |_...-. 
24 Dry | 38.87 | 54.16 | 11.97 Oh20: |e eeee 12746 | 14754 
1731 | 45B. M. | 6/05 |Williamson..._- 6 9.387 | 30.69 | 52.57 W380 eye eee 12058) }<.-5.- 
25 Dry | 33.86 | 58.01 8.13 Does | eects 18306 | 14683 
1782 | 45B. M. | 6/05 |Witlhiamson.___- 6 | 8.59 | 31.07 | 58.37 | 6.97 DUS Ne SS ede incre | eee 
25 | Dry | 33.99 | 58.38 7.63 1096/2528. sl aerate eee 
1820 | 45RB. M. | 6/05 |Williamson____- 6 8.43 | 30.08 | 51.89 9. 60 pS So fee roe 5: hl ee 
25 Dry | 32.85 | 56.67 | 10.48 ney? Sl ee oe 13061 | 14771 
3629 | 48B.M. | 6/05 |Williamson.___- 6 | 8.72 | 30.38 | 538.28 | 7.62 12200 |=. q 
25 f Dry | 38.28 | 58.37} 8.35 13365 | 14726 
3632 | 46B. M. | 6/05 |Williamson__--- 6 | 8.88 | 29.49 | 53.60 | 8.03 Dy een eae See 
25 } Dry | 32.37 | 58.82 8.81 00) | eee | itee a rere 
3636 | 46B. M. | 6/05 |Williamson___.- 6 8.80 | 29.85 | 53.83 7.52 Dal 3. Roce 12222) pean 
25 Dry | 82.73 | 59.02 |* 8.25 Dae || seco 138401 | 14754 
3788 | #6R. M, | 6/05 |Williamson..__- 6 7.78 | 29.85 | 52.39 9.98 MES: See 41959 2-225 
25 Dry | 32.37 | 56.81_} 10.82 1548) |) See 12969 14734 
1170.) 46B.M. | 6/05 |Williamson____- 6 7.50 | 31.68 | 53.67 16 SR testes es HORT pees ee 
; 26 Dry | 34.25 | 68.02) 7.78 | 1.07 }.--..- 13388 } 14642, 


44-Tbid.;0:. 92. } 


ae rere N, tt ,and aha: Analyses of coals:- U.S. Bureau of Mines Bull, 22, pt. 1, p. 92, 1913. 
a, Pp. 


TABLE 2.—Analyses of mine samples (not exactly indicative 


° 


51 


output)—Continued. 


of commercial 


by 
3 Proximate analysis of coal 
q Ist: ‘‘Asreceived,”’ with total 
2 i moisture 
Q 2nd: “Dry” or moisture free 
4 g County 
a uo o fe ¢ y 3 
A 5 Bi eeselieas ies 1B 3 | 8 
2 3 £ lect. lees hain eee eee esd ipo 
4 A A Olas: (ee Pal On si 
1171 | 46B, M. | 6/05 |Williamson_-_--- Gut WBE VBE529) | SORE OF ban, 2. OF oie Ste ae tee 
26 Dry | 37.01 | 54.86 8.13 Pay eee | eee mae ae 
1318 | 46B. M. | 6/05 |Williamson__.--| 6 | 8.50 | 29.47 | 50.75 | 11.28 Wesabe ose 1077 6"| es ea 
26 Dry | 32.21 | 55,46 | 12.33 S60 eeae 12870 | 14916 
19714 47 | 7/14 |Williamson_____ 7 || 7.28 | 32.03) |. 50.00 | 10-69 | 1.91 |---_-- Ge a eee 
Dry | 34.54 | 53.93 | 11.53 2606) | Se ae se 12731 | 14612 
17719 | 48B. M. | 8/13 |Williamson-_---- (all ERAN RA eee GN reg S eat Mie See Seige oes ee = 
27 Dry | 35.78 | 56.35 7.87 1 14626 
17721 | 48B. M. | 8/13 |Williamson_---- 6 | 8.70 | 31.78 | 51.89 7.63 $200) a Sosa 12173 ee 
27 Dry | 34.81 | 56.83 8.36 1 14694 
17720 | 48B. M. | 8/13 |Williamson-_---- 6 9.37 | 32.83 | 49.63 |” 8.17 LOO ee see all LLU 88n | Seen 
27 Dry | 36.22 | 54.77 9.01 1 14717 
28810 | 49B.M. | 8/17 |Wilhamson-_---_- 6] 8.3 32.40 | 50.75 | 8.54 1Sen| secon TAVGS! yoaaeee 
28 Dry | 35.34 | 50.35 9.31 1 Ty ae ye 13048 | 14553 
28811 | 49B.M. | 8/17 |Williamson--_--- 6 9.13 | 31.48 | 51.00 8.39 207 Ilowaaen TARO Dee eee 
28 Dry | 34.64 | 56.13 9.28 MOT ere ae 13010 | 14485 
28812, | 49B.M. | 8/17 |Williamson__...| 6 | 8.82 | 35.15 | 47.90 8.13 1307 4)\ sess JTOGS a eso 
28 Dry | 38.55 | 52.53 8.92 Pab7 ee es 13122 | 14559 
28813 | 49B. M. | 8/17 |Williamson_-_-- 6 9.31 | 32.93 | 49.63 8.13 AA ee er UE 902i see 
28 Dry | 36.31 | 54.73 8.96 OOS ae cre 13124 | 14559 
28814 | 49B. M. | 8/17 |Williamson_.--_| 6 9.78 | 83.08 | 49.93 7.21 ahOn eae! L9G See 
28 Dry | 36.67 | 55.34 | 7.99 Otel hers 13262 | 14381 
¥ No. 7 Coal 
5416 29 | 8/12 |LaSalle.....-.-- 7 | 13.82 | 41.42 | 35.90 8.86 | 3.95 rtp a (gee GG rf 9 Re 
Dry | 48.06 | 41.67 | 10.27 | 4.58 -59 | 12066 | 14744 
5414 99 | 8/12 |LaSalle.._..--- 7 | 12.87 | 42.40 | 37.35 7.88 3.86 200!) 1468) e222. 
Dry | 48.67 | 42.86 8.47 | 4.44 -00 | 18161 | 14635 
5417 9G | 8/12 |LaSalle_....__- 7 | 13.99 | 38.81 | 40.12 7.08 3.23 BOON) D401 peewee 
Dry | 45.12 | 46.65 8.23 3.76 -00 | 18255 | 14675 
4711 94 | 3/12 |Vermilion_.._.-- 7 | 12.20 | 39.53 | 38.38 9.89 | 3.76 646.1, 11243 | 2 _ 
Dry | 45.03 | 43.70 | 11.27] 4.29 -52 | 12804 | 14730 
4713 94 | 3/12 |Vermilion_----- 7 | 12.70 | 39.20 | 39.24 8.86 2.79 -52 | 11399 |_____- 
Dry | 44.90 | 44.95 | 10.15 3.19 -59 | 18057 } 14776 
4714 94 | 3/12 |Vermilion--_---- 7 | 12.76 | 38.84 | 38.31 | 10.09 3.91 POL | A006 Jes eo 
; Dry | 44.53 | 43.91 | 11.56) 4.48 -70 | 12788 | 14778 
4716 94 | 3/12 !Vermilion. ----- 7 | 12.67 | 39.01 | 37.43 | 10.89 | 3.54] .84 | 11041 |______ 
. ‘ Dry. | 44.67 | 42.86 | 12.47 | 4.06 -96 | 12644 | 14734 
4722 94 | 3/12 |Vermilion--____ 7 | 13.53 | 37.3 | 39.57 9.51 3.20 -46 | 11045 |_____- 
Dry | 43.24 | 45.76 | 11.00 | 3.70 -54 | 12773 | 14622 
4724 94 | 3/12 |Vermilion------ 7 | 18.27 87225 140565. | 8-885) 3.27 S06 |) LLZ00M oe 
Dry | 42.95 | 46.87 | 10.18 | 3.77 -44 | 12925 | 14650 
i: 47 Wieldner, A, C., and others, Analyses of coals: U.S. Bureau of Mines Bull. 123, p. 36,1918. Run 


of mine sample. 
48 Thid, p. 36. 
49 U.S. Bureau of Mines, unpublished analyses, 


Not included in averages. 
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TABLE 2.—Analyses of mine samples (not exactly indicative of commercial 
output)—Concluded. 


me 
3 Proximate analysis of coal 
s ist: “As received,’’ with total 
3 5 moisture | 
Rte} 2nd: ‘“‘Dry”’’ or moisture free 
is g County is : ek 
e| # £\ § | 28| 8 3 a | 8 
s § 2 rails wigs dle aie) |e eae Souter ; | 2 
pol 3 Te 3 = = 3 pol = = DI 
g S j= alle Bets ce) a 
a 8 a OE Sa ee) Sel aS ea na alist ae 
4727 97 | 3/12 |Vermilion__...-| 7 | 12.92 | 36.98 ] 38.64 | 11.16 | 2.90 70 | 10924 |_____. 
Dry | 42.46 | 44.73 | 12.81 3.33 80 | 12544 | 14715 
4734 97 | 3/12 |Vermilion___.__| 7 | 13.10 | 38.42 | 39.14 9.34 2.26 OG y 1287) ares 
Dry | 44.22 | 45.03 | 10.75 2.59 64 | 12981 | 14778 
A736 97 | 3/12 |Vermilion_____- 7 | 13.41 | 87.33 | 38.87 | 10.39 2.54 46) || 11065>|- eee 
Dry | 438.11 | 44.89 | 12.00 2.93 53 | 12778 | 14787 
‘84226 211 | 2/22 |Vermilion.-_____ Qedsed 37.7 | 39.8 9.4 2.8 59) |: T1110) j= = 
Dry | 43.4 | 45.8 10.8 3.2 69 | 12770 | 14564 
84227 211 | 2/22 |Vermilion____-- 7 | 14.1 37.0 | 39.3 9.6 2.9 867) 120305 co -eee 
Dry | 43.1 45.7 11.2 3.4 1.0 12840 | 14727 
84228 211 | 2/22 |Vermilion_~ ___- 7 | 18.7 | 87.0) | 39.5 9.8 3.2 70 | 11050. }_-.... 
Dry | 42.9 | 45.7 11.4 3.7 81 | 12800 | 14724 


TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts. 


DISTRICT NO. 1—BUREAU CO., NO. 2 COAL 


x ; Volati Fixe “Uni 

RS Moisture ielieg ized: Ash Sulphur | COz B. t. u. baal i 
1 16.19 37.79 38.06 8.00 3.24 -82 LOTS 7s |e eee 
Dry 45.06 45.40 9.54 3.86 - 98 12869 14476 
8 16.50 38.48 37.59 7.43 2.40 1.16 T0868.) 35" aoe 
Dry 46.08 45.02 8.90 2.90 1.39 13016 14493 
10 16.13 38. 82 38.36 6.69 3.15 -70 1999422 ee nce 
Dry 46.28 45.74 7.98 3.76 - 84 13108 14463 
Average 16.27 33.85 38.00 7.38 2.93 -89 ACR Rea cs 
Dry 45.80 45,39 8.81 3.50 1.40 12997 14477, 

DISTRICT NO. 1—GRUNDY CoO., NO. 2 COAL 

5 16.01 39.32 38.51 6.16 2.75 1.32 at en é 
Dry 46.83 45.84 7.33 3.28 1.57 13221 14463 
6 19.53 37.59 37. 94 4.94 2.01 -70 ‘KO8IS) ogo. 2 eee 
Dry 46.71 47.15 6.14 2.61 87 13444 14447 
7 16.29 38.46 40.53 4.72 2.17 -48 AIS 94 222 one 
Dry 45.94 48.42 5. 64 2.59 257 13613 14579 
Average 17.28 38.48 39.02 5.27 2.33 #85 1Ghb Eel ee meee € ee 
Dry 46.49 47.14 6.37 2.82 1.00 13426 14496 
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TABLE 3.—average analyses and heat values for separate mines and by 
counties—grouped according to districts —Continued. 


DISTRICT NO. 1—LA SALLE CO., NO. 2 COAL 


x Volati is “Uni 

ieee Moisture vores Bebe Ash Sulphur CO2 Bt. u. ae i 
2 14.60 39.88 36.97 8.55 3.97 -81 10904" ).- 25-25 -= 
Dry 46.70 43.29 10.01 4.65 -95 12768 14475 
3 15,05 39.76 37.00 8.19 3.30 -59 LO899F\ Es 3e= eee 
Dry 46.80 43.56 9. 64 3.88 -69 12830 14448 
9 17.45 38. 98 34.52 9.04 3.18 1.49 TOSOIN a8 seo 
Dry 47.22 41,82 10.95 3.85 1.81 12587 14402 
102 14.7 34.9 42.3 8.06 3.26 «ld LOS Gye en eee 
Dry 40.9 49.6 9.46 3.86 84 12960 14892 
108 12.4 39.40 41,27 6.65 D161) site Sees AD WW ADD ie seen 
Dry 44,99 47.10 7.90 DriO 76 ee ere 13448 14805 
B.M. 13.93 36.78 40.34 8.93 37 40d |e eeees cece ih bes (pepe sane ere 
1 Dry 46. 87 46. 87 10.37 4 00ers ae oa 12883 14767 
Average 14.58 38.28 42.01 8.23 3.29 .90 11020 Lite a Sag, Set. 
Dry 45.58 45.37 9. 72 3.86 1.06 12912 14632 

DISTRICT NO. 1—MARSHALL CO., NO. 2 COAL 
4 16. 93 37.57 39.57 FD 98 2.53 237 JW988s (Rose eee 
Dry 45.22 47.64 7.14 3.05 44 13468 14696 
ll 13.28 40.58 37.71 8.43 3.04 -60 11435. pee See 
Dry 46.80 43.48 9.72 3.51 69 13186 14896 
Average 15.10 39.06 38. 68 7.16 2.79 48 AST Sill eer ere 
Dry 46.01 45.56 8.43 3.28 -56 13327 14796 
| 
EXTRA SAMPLE—LA SALLE CO., NO. 5 COAL 
14.76 41.33 34. 26 9.65 3.38 61 10692) )|bos=~—secce™ 
Dry 48.49 40.19 11.32 3.97 aril! 12543 14397 
DISTRICT NO. 1—LIVINGSTON CoO., NO. 5 COAL 
215 9.40 35. 69 41.09 13.80 Ce ee eae W258" [eae = 
Dry 40.05 45.35 15.26 B24 eo eee 12422 15084 
216 13.76 36.00 38.96 11.50 Ce Ua Peer ee 10850) |e See- Se 
: Dry 41,48 45.18 13.34 BNL al eee te Sty 12581 14836 
Average 11.58 35. 84 40.02 12.65 B594 =) ee O54 eae ee 
’ Dry 40. 26 45, 26 14.30 AAD ieee we See 12501 14960 
DISTRICT No. 1—LA SALLE CO., NO. 7 COAL 

99 13.56 40.87 37.80 (CR 3. 68 salve HIBS 7. | 5. eee eee 
Dry 47,28 43.73 8.99 4,26 20 13127 14685 
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Taste 38.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 2—JACKSON CO., NO, 2 COAL 


Index : Volatil Vixed : “Unit 

ainahes Moisture ete Saahen Ash Sulphur COs Btu, coal” 
12 9.62 83.02 51.09 6.27 18 69 ORG) |e home eae 
Dry 36.53 56.58 6.94 1.25 76 13565 14705 
13 10.18 33.40 51.90 4.52 97 +20 1 OTE Mal ee oe ees 
Dry 87.18 57.79 5.08 1.08 .82 14044 14888 
14 8.56 34.18 50. 25 7.01 1.54 .09 12d48)]| eeecet eae 
Dry 37.39 54.95 7. 66 1.68 10 13581 14864 
15 8.70 34.77 51.34 5.19 1.42 09 OBS ll ee eue eee 
Dry 38.08 56.23 5.69 1.55 12 13856 14815 
16 9,34 84.55 50.52 5.59 1.40 . 26 12400 ule cate ee 
Dry 88.11 55.72 6.17 1.54 £29 13777 14820 
104 4.56 36.32 45,22 18.90 7.12 08 11778 Nace eee 
Dry 38.06 47.38 14,57 7.47 08 1216 14927 
Average 8.49 34.37 50. 05 7.08 2.26 2d TOSGSiinumer eee 
Dry 87.55 54, 76 7.67 2.42 127 18408 ; 14836 

DISTRICT NO, 3-CHRISTIAN CO,, NO. 1 COAL 
21 11.381 38.89 40. 94 8.86 }' 2.35 43 1602" \Woeenncm eee 
ry 43.85 46.16 9.99 2.65 48 13081 14717 
DISTRICT NO, 8—FULTON CO,, NO, 1 COAL 
105 11.21 38. 41 40.16 10.20 4,96 . 62 11460y| Seeweteeee 
Dry 43.26 45.23 11.50 5.58 .70 12914 14950 
DISTRICT NO, 3-MHRCUR CO,, NO, 1 COAL 
17 17.68 39.13 34,18 9.11 5.02 70 LOSS Oi |e nace See 
Dry 47,51 41.44 11.05 6.09 85 12548 14378 
18 14.58 39.07 37.00 9.35 4.79 eal LOSBO" | Goswecn eee 
Dry 45.74 43.31 10. 95 5.61 25 12737 14640 
Re 
19 14.52 39.26 36.32 9.90 4.24 68 LOSO0) ee momm awn 
Dry 45.93 42.49 11.58 4.96 ~80 12645 14624 
Average 15.58 39.17 35.80 9.45 4.69 63 T0678) |hoeeee see ee 
Dry 46.40 42.41 11.19 5.55 . 63 12648 14546 
a ee 
DISTRICT NO, 3—McDONOUGH CO,, NO, 2 COAL 

22°] 17.40 33, 30 41.47 7.82 2.02 .27 Wiehe as i 
Dry 40.31 50. 23 9.48 2.45 33 138091 14663 
213 15.86 35.08 40, 27 8.79 8-1 REPEC 10708 sl ee eee 
Dry 41.69 47,85 10.45 10; 08))| sevennuonn 12832 M621 
Average 16.63 84.19 40.37 8.31 TORO d:|\ poe een 
: “ Dry 41.00 49,04 9.96 12961 14642 


e———k.eROOO6xXxX 
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TABLE 3.—Average analyses and heat values for separate mines and- by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 3—SCHUYLER CO., NO. 2 COAL 


Index ; Volatile Fixed ‘Unit 
number | Moisture Tatton ee | Ash Sulphur CO2 Bt. u. | coal op 
214 14.53 37.83 42.08 7.54 | ee ee Mel || soso AsoS 
Dry 43.26 48.11 8.62 Lt 8) eee ae 13411 14967 
DISTRICT NO. 4—McLEAN CO., NO. 2 COAL 
100 11.26 42.21 37.73 8. 80 3.03 - 98 J1566:\|Zosc-2-= soe 
Dry 47.57 42.52 9.91 3.41 1.10 13034 14714 
B. M. 10.06 35.93 39.16 14.83 LAD eeeceeee 
55 Dry 39.95 43.55 16.49 12422 15028 
Average 10.66 39.07 38.44 11.81 LEE fl eer see 
Dry 43.76 43.03 13. 20 12728 14871 
DISTRICT NO. 4—FULTON CO., NO. 5 COAL 
28 16.68 36. 68 36.76 9. 88 2.90 1.36 10375) |ose eee eee 
Dry 44,02 44,12 11.86 3.48 1.63 12452 14403 
29 16.38 35.96 36.88 10.78 3.47 1.02 T0230)||Re sae aoees 
Dry 43.01 44.10 12.89 4.15 1.22 12234 14349, 
30 16.18 35.17 37.77 10.88 3.06 1.53 10206': |boeeee sense 
Dry 41.96 45.06 12.98 3.65 1.82 12284 14402 
31 16.88 36.32 36.32 10.48 2.98 1.25 10269! [bee Rea erase 
Dry 43,70 43.70 12.61 3.58 1.50 12355 14424 
32 14. 66 37,24 37.71 10.39 3.28 1.54 LO651 | SW ot cece 
Dry 43. 64 ~ 44,18 12.18 3. 84 1.81 12481 14502 
110 15.43 33. 62 39.47 11.48 2.50 1.41 10389! Seen See 
Dry 39.76 46.67 13.57 2.66 1.67 12285 14473 
111 14. 61 34.05 38. 64 13,22 3.03 2.22 101301 (Goss see 
Dry 39. 88 46.25 14. 86 3.55 2. 60 11865 14289 
112 15. 26 35.88 38.61 11.12 2.79 1.54 10522).|55 See seals 
Dry 41.30 45.56 13.12 3.29 1.78 12818 14596 
113 14. 25 34.79 39.19 11.75 3.18 1,45 * 106220522 ee 
Dry 40.57 45.71 13.71 3.71 1.69 12383 14656 
114 14. 81 35. 86 38.43 10. 88 2.89 1.60 VOEZ3. Ise eee. ot 
Dry 37.10 45.11 12.78 3.40 1.87 12265 14339 
115 15.25 33.50 40.50 10. 25 3.10 1.16 10610.) = aoe 
Dry 39.50 47.80 12.70 3.70 1.37 12520 14580 
116 15. 69 35.03 38. 29 10. 97 3.88 61 LOL Ti) | Sees eae ee 
. Dry 41.55 45.43 13.01 4.61 -61 12416 14609 
117 13.5 34.4 38.8 13.3 ct aad | eee LOSTON |e eee 
Dry 39.8 44.8 15.4 yy te ee 12040 14589 
118 12.78 38. 60 30.32 11.53 3. 80 1.08 g 20903). | aes ee 
Dry 40.40 49. 66 13.26 4.36 1.18 12296 14746 
Average 15.88 35.50 37.68 11.40 3.16 1.35 10428" oo ees Soe 
Dry 41.15 45.58 13.53 3.72 1.58 12335 14496 
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TasBLe 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continueda. 


DISTRICT NO. 4—LOGAN CO., NO. 5 COAL 


Index x Volatile Fixed ‘ “Unit 
number | Moisture tion Carbon Ash Sulphur CO2 Be tants coal” 

33 14. 20 37.19 37.44 11.37 3.34 1.42 104904 ee eee 
Dry 43.35 43.40 13.25 3.89 1.66 12226 14400 
109 13.53 35.58 40. 82 10.06 2.95 1.05 100247 een renee 
Dry 41.14 47.20 11. 64 3.09 1.15 12633 14590 
B. M. 15.32 32.52 39.81 12.34 S70) eee etehee 10370 Coe eee 
37 Dry 38. 41 47.01 14.57 AS 37) wee ene 12234 14671 
Average 14.35 35.09 39.35 11.25 3.33 1228 105955 eeeeeeaeneeee 
Dry 37.96 45.87 13.15 3.78 1.40 12364 14553 

DISTRICT NO, 4—MACON CO., NO. 5 COAL 
41 14. 48 36.00 38.05 11.47 3.32 - 90 104451) ee eeeenenee 
Dry 42.10 44.49 13.41 3.88 1 05 12214 14420 
42 13.83 37.35 39. 62 9. 20 3.83 .09 108777) eee eaten 
Dry 43.34 45.98 10. 68 4.45 il 12623 14418 
123 12.82 35.45 43.07 8.64 3.23 .13 11010 eee teens 
Dry 40. 67 49.41 9.91 3.71 15 12668 14305 
Average 13.71 36.26 40.24 9.77 3.46 ABE LOTT eee ee 
Dry 42.03 46. 62 11.33 |~" 4.01 43 12501 14381 

DISTRICT NO. 4—McLEAN CO., NO. 5 COAL 
100 13.32 38.00 36.21 12.47 3.73 1.20 L058) eames 
Dry 43.84 41.78 14.38 4.30 1.39 12206 14604 

DISTRICT NO. 4—MENARD CO., NO. 5 COAL 
34 17.38 35. 88 38.62 8.17 3.44 50 OA GOT || eee eee en 
Dry 43.40 46.72 9.88 4.16 - 60 12700 14478 

DISTRICT NO. 4—PEORIA CO., NO. 5 COAL 
25 14.92 36.92 37.21 11.02 3.44 1.21 OOS Stee ee 
Dry 43.30 43.74 12. 95 4.04 1.42 12448 14614 
26 15.00 36.48 36.75 Gee 3.08 1.80 TOON ie see Ta 
Dry 42.91 43.24 13.85 3.62 2.12 12260 14614 
106 13.40 30. 33 44.80 11.46 3.80 1.05 10730) | eae enenee bi. 
Dry 35.03 51.76 13.20 4.40 1.20 11980 14670 
107 10.73 34.56 39.96 11.36 2.96 ita ee 10873 |e ee 
Dry 40.16 46. 60 13.23, 3.40 2.05 12423 14617 
B.M. 15.45 32.05 40.11 14.54 Spy le peace 10752) | eens 
2 Dry 40.87 47.45 17.18 ASD On| Ree see pemees 12693 14687 
B. M. 15.38 34.34 38. 65 11.63 9590s Sere eee HOATA | ece coe eee 
3 Dry 40.58 45. 65 13. 74 343i hie oe ae 12415 14575 
Average 14.14 34.11 39.58 11.96 3.33 1.45 “LOGS 4 (ee eee 
Dry 40.47 46.40 14.02 3.86 1.69 12369 14629 


a 


57 


TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 4—SANGAMON CoO., NO. 5 COAL 


Index F Volatile Fixed “Unit 

number |Moisture| matter Carbon! Ash Sulphur CO2 Batis coal’? 
36 15.34 36.54 37.83 10.29 3.67 +59 10619) |S cake See 
Dry 43.16 44. 68 12.16 4.33 +70 12425 14450 
37 13.78 37.82 37.69 10.73 4.11 -47 OG25 ee sacs sa ee os 
Dry 43.86 43.71 12.44 4.77 55 12323 14396 
38 14. 26 38.07 37.48 10.19 4.14 237 Ee ae 
Dry 44.40 43.71 11.89 4.83 43 12420 14410 
39 13.31 37.43 36. 66 12.60 4.72 . 94 LOSO8)'|L5 eet ae 
Dry 43.17 42.29 14.54 5.45 1.09 11995 14420 
40 15.06 36.69 38.15 10.10 4.08 -59 10584 je a 
Dry 43.19 44,92 11.89 4.80 - 69 12460 14403 
119 14.06 35.85 39.54 10.54 3.74 -43 1LOG86> | Paeee= = ee 
Dry 41.71 46.01 12.26 4.31 -50 12434 14479 
120 13. 62 36.81 39.24 10.32 3.93 -79 10786)\| Seen ees 
Dry 42.62 45.42 11.95 4.55 - 92 12487 14452 
121 10.73 34.55 40.77 10. 28 3.75 -45 TOTAL || eee eee 
Dry 40.30 47.83 11.96 4.37 02 12491 14502 
122 13.15 35.62 41.28 9.93 3.90 62 NOS12 | eee, 
Dry 41.02 47.54 11.44 4.49 72 12449 14434 
B. M. 13.70 34.47 40.58 11.23 Os Olena eee LO696: |. ee Bee 
41 Dry 39.95 47.03 13.01 4 AD oo see 12332 13969 
Average 13.70 36.38 38. 92 10. 62 3.98 abel 10650) |e ee 
Dry 42.33 45.31 12.32 4.63 - 68 12381 14391 

DISTRICT NO. 4—TAZEWELL CO., NO. 5 COAL 
27 14.38 37.74 38. 23 9. 66 3.10 1.20 HOS09: Ea een ee ae 
Dry 44.08 ~ 44,65 11.28 3.62 1.40 12624 14496 
108 15.76 34.36 40. 60 9.26 3.30 75 10660) |p oe eee 
j Dry 40.80 48.23 10.76 3.90 - 89 12656 14764 
Average 15.07 36.05 39.41 9.46 3.20 97 LO7S4 |e 
Dry 42.44 46.44 11.02 3.76 1.14 12640 14630 
DISTRICT NO. 5—GALLATIN CO., NO. 5 COAL 

47 Ly? 35, 77 46.71 11.80 3.47 1.01 2003 |e ee ee 
Dry 37.94 49.54 12.52 3.68 1.07 12784 14919 
Extra 4.13 34.21 52.80 8.86 3.23 -02 EQO87 4] Serena sas i 
Dry 35. 68 55.07 9.25 3.37 03 13546 15175 
135 396 35.38 50. 23 10.41 3.37 25 TOU a] ee eR 
Dry 36.84 52.31 10.85 3.51 26 12997 14997 
Average 4.60 35.12 49.91 10.36 3.36 -43 5 ASE (all (ee oe ee ae 
Dry 36. 82 52.31 10.87 3.52 45 13309 15030 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 5—SALINE CO., NO. 5 COAL 

Index f Volatile Fixed “Unit 

number | Moisture} matter carbon Ash Sulphur CO2 B. t. u. coal” 
43 6.97 35.98 49. 69 7.36 2.05 .32 12550 seek eee 
Dry 38. 68 53.41 7.92 2.20 34 13490 14829 
44 6.70 35.31 49.55 8.44 2.56 .02 124011 ave ene 
Dry 37.85 53.11 9.04 2.74 .02 13291 14824 
45 7.03 34. 78 50.27 7.92 2.48 26 124201 ere ee 
Dry 37.41 54.07 8.52 2.67 H28) 13359 14806 
46 7.96 34. 68 48.54 8.82 2.79 .46 120777 Eee kee ese 
Dry 37.68 52.74 9.58 3.03 .50 13122 14741 
48 7.67 33.90 50. 26 8.17 2.56 .70 UD PRY INR cee Ae 
Dry 36.72 54.43 8.85 ii 76 13250 14739 
49 5.20 38.06 45.90 10. 84 4.60 59 12193) | eae eee 
Dry 40.15 48.42 11.43 4. 85 . 62 12862 14824 
124 6.83 33.25 51.85 8.08 2.24 De 1243555. eee ae 
Dry 35.70 55. 67 8.62 2.40 23 13353 14806 
125 6.59 33.50 52.08 7.82 Deen -09 1.2526 || eee ee 
Dry 35.87 55.75 8.37 2.54 .09 13743 14831 
126 6.01 34.05 52.34 7.58 2.56 .16 125824 Ree rene 
Dry 36. 23 55. 70 8.06 2.61 -16 13341 14784 
127 5.68 33.78 52.85 7.94 2.13 42 126143) Beeeteeenreee 
Dry 35.82 55. 75 8.42 |-» 2.26 .44 13708 14780 
128 6.51 32.24 51.31 9.93 1.87 . 06 120755] eee 
Dry 34.48 54. 87 10. 63 2.01 -06 13022 14782 
129 5.98 34.17 52. 82 7.02 2.01 -09 12715 3|_ oe 
Dry 36.34 56. 21 7.47 2.17 -09 13524 14840 
130 6. 22 33.33 51.47 8.96 2.71 .16 12330 ee 
Dry 35.54 54.89 9.56 2.83 ey, 13358 14772 
B. M. 7. 61 32. 64 51.65 8.24 9) 08 Rae eeee 112295)1| eee eee ee 
5 Dry 35.05 55.99 8.95 OF 00)\| sameeren: 13316 15208 
B.M. 5.78 33.39 52.81 8.01 9064 | bee ener LOVIS |e eet 
6 Dry 35.44 56.06 8.50 2279) || hae eeeies 13498 15120 
B. M. 7.07 34.56 51.07 7.29 Oa i eee 195 60)|| eee 
7 Dry 37.19 54.95 7.85 243 1a eee 13516 15120 
B. M. 4,83 38.49 46.74 9.73 AGO tare See aa 124415 eee aera 
8 Dry 40. 65 49,12 10. 22 S23) | ete eee 13073 14842 
Average 6.08 34.37 51.05 8.47 2.83 B22 BLY AID Pee oleae 
Dry 36.61 54.36 9.02 2.96 24 13377 14922 

DISTRICT NO. 5—GALLATIN CO., NO. 6 COAL 

Extra 7.54 34. 96 45.68 11.82 4.34 23 T1916 3) kceere 
Dry 37.81 49.41 12.78 4.70 25 12888 15136 
223 7.04 34.97 48.15 8.83- 4.37 -03 19894) =o eee ee ee 
Dry 38.38 51.82 9.79 4.72 03 13677 15095 
Average 7.29 34. 96 46.91 10.33 4.36 ai} 1165s tee ee 
Dry 38.09 50.61 4.71 14 13283 15115 


11.29 


a 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


EXTRA SAMPLE—GALLATIN CO., COAL MARKED “BELL” 


Ind : ile ix “Uni 
Samer Moisture Vilage cae Ash Sulphur | COz B. t..u Se . 
3.40 33.33 55.18 8.09 4,25 -03 NSA0 1s | Pease een 
Dry 34.50 57.12 8.38 4.40 03 13872 15420 
DISTRICT NO. 5—WHITE CO., NO. 6 COAL 
228 8.36 35.24 47.43 8.89 2.85 - 64 LO 3 ae eee oe oe 
Dry 38.49 51. 80 9.71 3.11 - 69 13022 14654 
DISTRICT NO. 6—FRANKLIN CO., NO. 6 COAL 

50 9.34 34, 84 48.03 7.79 1.04 -38 12004 | oo 2e eo geae ae 
Dry 38.42 52.99 8.59 1.15 42 13241 14633 
51 10. 28 33.42 49.05 7.25 1.18 -10 DISO0 Wiese 
Dry 37. 26 54. 66 8.08 1.32 «il 13252 14562 
52 6.77 38.35 44.62 10. 26 3.13 91 SUT oes ae re 
Dry 41.14 47.85 11.00 3.36 - 98 12737 14554 
53 10.18 32.78 48. 88 8.16 - 64 - 61 LUG6L | Seco l 
Dry 36.50 54.41 9.09 afiil - 68 12983 14419 
56 8.10 36.30 45.34 10. 26 2.51 -74 P1826 Se eee 
Dry 39.50 49.34 11.16 2.73 - 80 12758 14601 
57 9. 67 35. 69 49.55 8.54 95 32 PLTOG Pe ae case 
Dry 32. 24 54. 86 9.45 1.05 35 13015 14529 
58 8.93 34.51 48.80 7.76 of4 36 193.7, || eee eae 
Dry 37.89 53.59 8.52 81 -40 13108 14463 
134 8.28 33. 23 47,34 8.80 1. 26 -20 TOG 2 ee een ne 
Dry 36. 22 ~ 54.17 9.59 1.38 22 12885 14487 
136 7.37 35.16 47.39 9.66 2.50 37 TAIT We sone oe 
; Dry 37.98 51.57 10.43 2.72 -40 12602 14433 
137 10.21 34.29 47.70 7.79 Sy MI peer eee UL US See eens 
Dry 35. 67 53.13 8.65 Ply |S oo eer 13155 14556 
138 9.84 34.30 47.93 7.91 BON eer 11926 4c oge ee 
Dry 39.09 53.16 8.78 O40 | oeese eee 13113 14392 

139 7.87 35.15 47.60 9.36 2.28 -22 31790 \|o = = 
Dry 38.14 51.70 10.14 2.47 24 14351 14461 
140 6. 84 35.05 40522 8.87 2.54 -18 TL964 Wee as 
Dry 37.61 52.86 9.52 2.71 19 12708 14412 
141 10.19 33.35 48. 66 7.79 OU |e pte eee T1S24o| oa ae 
Dry 37.14 54.18 8.68 $1.50 Sica oreece 13166 14632 
142 9. 98 32.72 49, 20 8.09 BSi|aoueaees 11903) (eee ees 
Dry 36; 34 54. 66 8.98 Oo Eee See 13224 14675 
143 10.18 34.19 48.54 7.12 WOON Bearer te E9808 ie ie aoe 
Dry 36.74 54.04 7. 92 PAs bos eet 12827 14700 
144 10. 46 32.35 49. 66 7.51 BCR See ee TUSOT: | 255 ceca 
Dry 36.13 55.47 8.38 Oe |beecencwee 13216 14550 
145 8.48 32.16 50. 88 8.46 1.03 -16 VOY || 5 aaek eens 
Dry 35.16 55.45 9. 24 1.13 mie 12969 14503 


60 


TABLE 38.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 6—FRANKLIN CO., NO. 6 COAL—Concluded. 


Index : Volatil Fixed “Unit 
ae Moisture antag Sean Ash Sulphur CO2 Bist | coal’? 

146 9.28 31.39 50.06 9.27 56.9) | cote TOS: |e eeeee 
Dry 38. 84 55.18 10. 21 (jn) eee 12962 14558 

147 8.42 33. 91 46.45 10.20 Sy gl bee eas 11569)|Seee eee 
Dry 37.43 51.29 11.25 S61 eseae 12773 14649 

B. M. 9.35 32.41 49.39 8.84 US Mies Re 11858:||(Reaee eae 
9 Dry 35.76 52.92 9.75 ilps eee Ene Se 13016 | 14686 

B. M. 8. 61 33.69 48. 47 9.21 L09)| sheets 11921 | Ai a OS She Ue 
10 Dry 36.87 | 53.04 10.07 T19)) eseeees: 13020 14688 

B. M. 9.50 31.98 47.08 11.44 145: |e eee 111506) seen mes 
1 Dry 35.34 52.02 12.64 1:60))| Meee seared 12713 14780 
B.M. 10.63 28.83 52.03 8.48 iS aes nee ALE SBu ee eee 
12 Dry 32.26 58. 24 9.49 6:20 eee 12734 14909 

B. M. 9.00 34.27 48.08 8. 64 1.06 TOGO | seen oeere oe 
13 Dry 37. 66 52.83 9.50 1.17 13165 14712 

B. M. 9.18 33. 93 48.51 8.36 HOON | Paseeeeoe Ie Di hae ele a 
14 Dry 37.36 53.42 9.37 AON |S ee 13116 | 14620 

B. M. 9.96 32.86 49.06 8.11 ROH Bee acces 11901) ee 
15 Dry 36.49 54.49 9.01 301) sae es 13215 14672 

B. M. 7.14 30.69 50.47 9.27 Sb 1u|Eeeceeeee a 17274 | tae eee ee 
16 Dry 33.93 55. 80 10. 26 aga eee 12964 14602 

B. M. 8.99 32.21 49.75 9.29 ST ieee a } L788! haere 
17 Dry 35.39 54.40 11. 94 UOT |e 12953 14673 

B. M. 9.83 32.76 49.52 7.87 D008 || omens ASO La eee ae 
18 Dry 36.34 54. 93 8.73 1211'| Rese 13199 14609 
B.M. 10.21 32.45 49.33 8.01 102! \Ceare eee O52) ae 
19 Dry 36.13 54, 94 8.92 141.8 | RIE 13162 14605 
B.M. 8.25 31.30 49. 65 10.79 1508; || See NESS ees oa ee 
20 Dry 34.11 54,12 11.76 C5193: Se 12128 14580 
B.M. 9. 84 34.58 47.93 7.91 aiial Wee soe 5 18943] eee mea 
21 Dry 38.04 53.16 8.78 841 (eee ae 13113 14514 
B.M. 9.58 33.58 48. 20 8.63 1509:)| aaa aoe TRO [oe eal cee = 
22 Dry 37.14 53.31 9.54 Fe) th Pee oe 13125 14640 

B, M. 8.33 34.91 48.45 8.29 1. 12050 1/2 eee 
58 Dry 38.07 52.87 9.05 te 13146 14618 
Average 9.11 33.53 48.59 8. 68 1.39 abu T1315) 
Dry 36.75 53.57 9.61 1.54 41 13023 14590 \ 

DISTRICT NO. 6—JACKSON CO., NO. 6 COAL 

55 8.96 34.44 46.40 10. 20 2.65 40 4116004) ee a 
Dry 37.83 50. 97 11. 20 2.91 44 12751 14608 

183 9.74 34.58 46, 62 9.34 1.43 14 11467) |S aees 
Dry 38.32 51.58 10. 28 1.58 15 12693 14343 

Average 9.35 34.51 46.51 9.77 2.04 .27 11598) | eee 
Dry 38.07 51.27 10. 74 2.24 29 12722 14475 
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TABLE 38.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 6—PERRY CO,, NO. 6 COAL 

Index 2 Volatile Fixed af “Unit 

number | Moisture matter carbon Ash Sulphur CO2 B, t. u, Ras 
54 9. 92 32.72 46. 97 10.39 . 92 25 VERE De eee eee 
Dry 36. 81 52.15 11.53 1.02 . 28 12583 14407 
175 10. 14 35. 64 43.76 10,45 3. 66 36 UN el eee eee 
Dry 39. 67 48.70 11. 63 4.08 40 12455 14379 

178 9.77 34, 99 42.19 12.70 4.09 102 LOSLO! | ecaeae Bo 
Dry 38.78 47.13 14. 06 4,54 34 11987 14330 
179 8. 83 37,36 43,02 10.78 3.40 2 0 0 ee Oa oe 
Dry 40. 99 47.18 11. 82 3.73 18 12202 14327 
180 9.31 33.64 47.51 9.52 1.07 - 20 W596" 2h scene eno 
Dry 37.10 52.39 10, 50 1.18 23 12278 14337 
181 12.08 33, 81 44. 87 9. 22 900 | Saoeaoeee B27 teSacemnaocen 
Dry 38. 46 51. 04 10.49 ROBO ie Seren wee 12769 14446 
Bi ‘ 10. 96 32.52 48. 64 7. 86 580) ee oenew cece HA 49 Mes weet eee 
Dry 36.53 54. 63 8.83 aL i eee ae 12963 14365 
Average 10.14 34.38 45, 28 10.13 2.14 25 UG00' leeeeae: ae oe 
Dry 38.33 50. 46 11. 26 2.45 27 12462 14370 
—_., —_CDISTRICT NO, 6—WILLIAMSON CoO., NO. 6 COAL 

59 10.47 82.99 47.27 9.27 1,52 38 SING R UE eee oe een 
Dry 36. 85 52. 80 10.35 1,70 43 12990 14684 
60 8. 22 34,00 48.79 8.99 2.16 33 11950! | Sesto. 
Dry 37.04 53.16 " 9,80 2.35 36 130380 14660 
61 9. 27 33,83 49. 70 7. 20 1.37 13 WADY. so Seeeem eee 
Dry 87, 28 54.78 7. 94 1.51 14 13366 14671 
62 9.18 33.09 49.94 7. 84 1.17 22 12028): seas ee 
Dry 36.42 54.95 8. 63 1.29 24 13236 14637 
63 9.47 33.45 48.13 8.95 1.94 36 PS 2) |e eee eee 
Dry 36. 96 53.16 9.88 2.14 -40 13092 14730 
64 9.34 32.77 ~ 49.48 8.41 92 52 WMSi2s\eceacasnsee 
Dry 36.15 54,58 9.27 1.01 «57 13095 14577 
65 9.31 33.52 48.98 8.19 1.70 13 POU: ee eee oss 
Dry 36. 96 54.01 9.03 1.88 14 13143 14627 
148 7.99 33.48 50.15 8.37 1.21 15 P2120) Se aeee ee 
Dry 36.39 54. 51 9.09 1.32 16 13183 14664 
149 6.31 85.09 47. 86 10.73 3.08 43 LOS |Ei ese aeeee a 
Dry 37.45 51.11 11.43 3. 28 49 12738 14697 
150 5.98 35.00 — 47.69 11.29 4.00 - 26 Yt al [Sear ees  ee 
Dry 37.23 50.72 12.01 4, 25 27 12536 14550 
151 6.91 36.41 47.09 9.59 2.78 340 Lb Uy ah eee pea 
Dry 39.11 50.58 10.30 2.99 srl 12907 14625 
152 7.03 32. 26 51.63 9.07 1.32 31 Clie eee eee 
Dry 34,70 55.53 9.75 1.42 33 13009 14617 
153 9.63 32.30 49.54 8.52 AOU |Recene ose. WD Se ee eee 
Dry 37.49 54, 83 9.43 WOT ete ceeace 13086 14607 
154 7.90 32. 28 51.29 8.52 1.19 Fuld O10 eo ccoee come 
Dry 35.05 55.70 9. 24 1.29 19 13129 14530 
155 8.21 32. 75 51.09 7.94 1.18 14 WOT |oacee eee 
Dry 35.67 55. 66 8.66 1,29 «16 13043 14485 
156 8.24 32. 91 52. 98 7.05 1.40 12 W150 eo Seeee see 
Dry 34.56 57.74 7.28 1.54 +13 13202 14448 
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TABLE 8.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 6—WILLIAMSON CO., NO. 6 COAL—Concluded. 


Index - Volatile Fixed “Unit 
number | Moisture} matter carbon Ash Sulphur | C02 B. t. u. coal”’ 
157 8.20 34.51 48.33 8.95 2.50 24. 12007: eee 
Dry 37.59 52.67 9.74 271 25 13081 14718 
158 8.54 31.07 51.88 8.50 2.22 17 ALS Gita| soar oe 
Dry 33.97 56. 73 9.29 2.42 .18 12892 14535 
159 7.59 33.59 50.40 9.74 3.11 13 ALS8O05| See ee 
Dry 34. 90 54.54 10.54 3.36 14 12720 14625 
160 8.07 32.59 50.70 8.64 2.14 .05 TNey yi el aks 
Dry 35.44 55.16 9.39 2.32 05 12900 14564 
161 9.07 33.00 49. 84 8.08 £98; |e coer 11.999) eee alee 
Dry 36.30 54.81 8.88 1093 Seer ae 13115 14539 
162 9.90 33.23 48.10 8.77 Re ee eee 41V164 (See 
Dry 36.88 53.38 9.74 (341 {oe 13003 14579 
163 6. 62 34.97 47.61 10.75 Boil Gol eases 119755) see 
Dry 37.62 51.17 11.52 EO) a eee ea 12702 14624 
164 el 34.18 46.48 12.02 S07 eee T1635. |e see ee 
Dry 36.88 50.15 12.97 Bpeh dee se Baas 12553 14726 
165 8.04 33.04 49.10 9.81 2.24 .70 118543 eens 
Dry 35.92 53.42 10. 65 2.42 . 76 12893 14655 
166 7.46 32.79 49.32 10.41 2.86 55 11733) eeeeee aoe 
Dry 35. 44 53.31 11.24 3.05 . 60 12529 14540 
167 7.78 32.75 50.34 9.11 1.88 Xe 119057 ee eee 
Dry 35.50 54. 60 9.88 2.03 29 12858 14550 
168 5.22 36.59 46.09 12.08 3.55 36 T1990 Sasa ees 
Dry 38. 60 48.63 12.75 3.76 .38 12450 14707 
169 6.10 35.44 47.27 11.18 3.85 36 117S6)|Be- eee 
Dry 37.74 50.35 11, 91 4.11 .38 12414 14553 
170 6.40 36.71 47.70 9.19 3.41 .04 12150) |e 
Dry 39.22 50. 96 9. 82 3. 64 04 12981 14644 
171 7.29 34.93 47. 65 10.13 3.78 04 117455 |e 
Dry 37. 68 51.39 10. 93 4.08 04 12669 14334 
172 6.40 36.38 48. 20 9.02 3.45 04 12170: |e eee 
Dry 38.87 51.49 9. 64 3.69 - 04 13012 14648 
173 6.95 36.05 45.33 11.65 3.54 52 TN NEE Sohne 
Dry 38.75 48.73 12.51 3.81 .56 12623 14787 
174 6. 93 33.52 50. 04 9.49 3 03.4| ee ee 12039, |e ee 
Dry 36.02 53.77 10.20 Oat 34S 5 er ae 12934 14610 
B.M. 11.44 30.82 46.70 11.02 2. 11101) See 
23 Dry 34.77 52.79 12.43 3. 12708 12275 
B.M. 9.89 31.30 50. 62 9.52 1. 1183 |e aeons 
24 Dry 34,29 55.38 10. 40 PRP RY Ee cee ES 13085 14815 
B, M. 8. 65 30.20 52.99 8.17 Be [Pac one 120'79)| eee 
25 Dry 33.06 58.01 8.92 1234) ae eee 13220 14725 
B.M. 7.78 31.81 51.75 8.65 13°58) ance een 2081.0] SS eekee ees 
26 Dry 34.49 53.20 9.39 iy i eee eee 13129 14779 
B. M. 8.94 32.41 50. 97 7.66 126 || eee a ADU |. Siew oe 
27 Dry 35.56 55.98 8.41 TEU Re eee 13303 14679 
B.M. 9.07 33.00 49. 84 8.18 08k eee 101.929)1|teaeeeeee wee 
28 Dry 36.30 54.81 8.88 1.08) 13073 14507 
Average 8.07 33.52 50.12 9.26 2.17 .25 11540) \|2s-essase-5 
Dry 36.43 53.48 10.05 2.34 Dy 12940 14463 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO, 7—BOND CO., NO. 6 COAL 


: ee | ' 
cians Moisture pole ides | Ash | Sulphur CO2 B.t.u pee! 

218 11.96 35.09 42,31 * 10.30 3.38 - 66 10806) |G2s2cene— oe 

Dry 39. 86 48.06 12.07 3.84 .70 12274 14240 
DISTRICT NO. 7—CHRISTIAN CO., NO. 1 COAL 

21 11.31 38. 89 40.94 8.86 2.35 43 G023 | Seeee se o 

Dry 43.85 |: 46.16 9.99 2.65 -48 13081 14717 
DISTRICT NO. 7—CHRISTIAN CoO., NO. 2 COAL 

21 12.96 38. 96 40. 94 6.92 3.13 20 LEGO eee oe 

Dry 45.01 47.04 7.95 3.60 24 13319 14691 
DISTRICT NO. 7—CHRISTIAN CO., NO. 6 COAL 

219 12.00 37.22 39.77 11.01 3.85 +45 LOTGS ii See Se 

Dry 42,29 45.19 12.51 4.38 51 12271 14455 

220 13.91 36.39 39.32 . 10.36 4.00 54 T0682 Sea eee ae 

Dry 42.28 45. 68 12.02 4.65 63 12410 14493 

221 12.04 37.09 40. 60 10. 25 4.17 22 NUON | ies Speen ee 

Dry 42.17 46.16 11. 66 4.74 26 12438 14293 

222 12.10 37. 64 41.00 9.17 3.71 -11 11043 ))\|b- eee 

Dry 42.83 46.73 10.43 4,22 13 12565 13917 

B.M. 12. 67 37.27 39.44 10.55 3.65 109105 |22 ese eee 

56 Dry 42.75 45.17 12.08 4.38 12504 14442 

Average 12.54 37.12 40.03 10. 27 3.89 -33 LO866: Rese oases 

Dry 42.46 45.79 11.74 4.47 38 12438 14320 

DISTRICT NO. 7—CLINTON CO., NO. 6 COAL 

84 12.86 37.26 39.53 10.35 4.26 58 a (il ye co ge 

Dry 42.76 45.36 11. 88 4.89 - 66 12342 14335 

85 12.39 36.88 40.68 10. 05 3.52 72 10836.) 22 ak ee 

Dry 42.10 “46.43 11.47 4.02 . 82 12368 14245 

198 11.09 36.29 41.04 10. 86 3.51 61 LOSS 7 aes ee oe Sy 

Dry 41.61 46.17 12, 21 3.95 - 69 12242 14450 

199 11.17 34,93 43.26 10. 64 3.58 44 10920: |e = <= = 2 oe 

Diy 39.32 48.69 11.98 4.08 -50 12294 13853 

BM.) 11.71 35.21 42.63 10,44 £0R scene HOT | eee eee 

46 Dry 39.88 48,29 11.82 ASB Os Soe se x 12441 14363 

B.M. 12.53 33.43 44,20 9.83 SO eae oe ee L094 7~ ee oe ee 

47 Dry 38.15 50.55 11. 23 AS 62) [Sse aeons 12503 14801 

B.M. 14.75 29.62 45.98 9. 64 NAY Neeemes= cree 10726 | Sean ee 

48 Dry 34,75 53. 94 11.31 Es Sal een 12629 14447 

Average 12.35 34, 90 42.47 10. 25 3.49 -58 LOS Meee eee 

Dry 39.79 48.49 13,12 3.97 - 66 12402 14356 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 7—MACOUPIN CoO., NO. 6 COAL 


ee Moisture Yolaie Sono Ash Sulphur CO2 Bot.u. pee 5 
ul 
66 14. 26 38.70 37.07 9.97 4.34 41 10549") 522 ee 
Dry 45.14 43.24 11. 62 5.06 48 12304 14236 
67 14.19 37.48 38.24 9.99 3.92 .33 10559? | See 
Dry 43. 68 44.57 11.75 4.57 .39 12447 14408 
68 12. 87 39.24 38.73 9.16 4.56 .30 LOGG4s | see ae 
- Dry 45.04 44.45 10.51 5.23 35 12583 14365 
69 14. 20 37.40 36.95 11.45 4,42 .29 10488 sees eee 
Dry 43.59 43.06 13.35 5.15 34 12165 14388 
185 11.85 39.35 39.77 9.01 3.49 .28 110690 
Dry 44. 62 45.14 10. 23 3.96 32 12557 14243 
186 10.78 37. 82 40.56 10.49 4.00 . 66 £00083 |\Peeeeae ee 
Dry 42.54 45. 64 11.81 4.50 74 12271 14208 
187 13.56 36. 74 38. 83 10. 80 4.19 .40 105405) eee 
Dry 42.51 44, 92 12.57 4.85 47 12203 14279 
188 11.97 38. 65 40.90 8.42 3.93 14 ATOR 1A eee 
Dry 43.91 46.50 9.57 4.46 16 12566 | . 14189 
189 13. 93 35.12 42.04 8.89 3.78 nid 11012 s| ae eee 
Dry 40. 80 48. 85 10.34 4.39 13 12407 14129 
190 14.11 34.23 42.42 9.23 3.63 15 10700) | eee 
Dry 39.86 49.39 10.74 4,22 cil 12466 14191 
228 14.03 37.17 39.60 9.20 3.49 107539 | Cees 
Dry 43.24 46.06 10.70 4.06 12508 14273 
B.M. 14.29 34.18 40.16 11.36 3.91 1OBS6r|| =e ees 
30 Dry 39. 86 46. 86 13. 27 4.57 12260 14558 
B.M. 14. 25 36. 85 39.20 10. 68 AUN 4| We We exe 10632) |Seereeeenees 
31 Dry 42.48 45.20 12.31 AS 85's ees 12258 14298 
Average 13.36 37.32 39.58 9.92 4.01 -30 1075 27| eee gee 
Dry 42.86 45.42 11.46 4.63 35 12380 14290 
DISTRICT NO. 7—MADISON CO., NO. 6 COAL 
70 12.81 38. 67 37.40 11.12 4.80 44 TOG6 152. = = arene 
Dry 44.35 42.91 12.75 5.51 54 12227 14365 
71 12.52 39.55 37.51 10.42 4.09 61 10671) ae eee 
Dry 45,21 42. 88 11.91 4.68 .70 12427 14421 
72 13. 82 37.54 38.94 9.70 4.25 25 10720) a eee 
Dry 43.56 45.19 11.25 4.93 29 12441 14391 
73 14.71 38.61 38.22 8.46 3.76 . 28 10765: eeeeeeee 
Dry 45.27 44,81 9.92 4.41 .33 12645 14305 
191 12.97 38.33 37. 82 10. 86 3.69 51 107089 cate ee 
Dry 44.05 43.46 12.47 4,24 59 12305 14362 
192 11. 64 37.02 41.06 10.27 4.04 44 10963 oes ee 
Dry 41.89 46.47 11.62 4.57 .50 12407 14511 
B. M. 12.69 35.12 36.14 14.04 RC Te iB sae £0239) ee 
32 Dry 40.19 43.68 15.80 ARGS Tepes 11750 14619 
B.M. 10.69 33.08 36.14 20.09 Al 06i|2een ees S719 \\ aa eee 
33 Dry 37.04 40.47 22.49 AL55'| Ses 10876 14560 
B.M. 13. 25 34.03 40.09 12.11 3i0G4 | eee {O37 1s ae 
34 Dry 39.44 46.47 14.08 61h = aan 12057 14448 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 7—MADISON CO., NO. 6 COAL—Coneluded. 


Index i Mix “Unit 

Bae Moisture Nolofale Pied Ash Sulphur CO2 Byte ue ao u 
B. M. 12. 95 34.11 41.11 11.81 EGS || ne ke 106804 esa Se 
35 Dry 39.19 47.23 13.57 CCT | Soe 12292 14565 
B. M. 13.07 34.27 40.79 11.86 AAS Seen eee 10562 iteteee ee 
36 Dry 39.42 46. 93 13. 64 itty gee eee 12115 14532 
B. M. 15.09 31.00 46.49 7.42 280 eee ees | PATS tere oe 
38 Dry 36.51 54,75 8.74 708: | enero 13133 14533 
B.M. 15.19 31.02 43.41 10.36 OD ae Se NOVEVE | Aaa ee 
39 Dry 36.57 51.19 12.23 1270) ee eee 12567 14526 
B.M. 12. 69 36.50 41.45 9.35 CRU pyle pamre oes clio Seen ee a 
40 Dry 41.80 47.76 10.71 7A Vitel Sane Boe Se 12627 14466 
Average 13.14 35. 63 44.31 12.50 3.67 42 HOGS Ui loc eee 
Dry 41.03 46,01 12.94 4.21 49 12276 14471 

DISTRICT NO. 7—-MARION CO., NO. 6 COAL 
87 10.46 36. 85 41.53 11.16 4.01 42 e743 ee om se 
Dry 41.15 46.38 12.47 4.48 47 _ 12480 14574 
206 9. 93 36.45 42.29 11.38 4.06 ay AAG See ee 
Dry 40.47 46.89 12. 63 4,50 134 12401 14582 
207 10.41 36. 71 42.31 10.56 3.27 43 TE 9673s eee 
Dry 40. 98 47.22 11.78 3.65 49 12576 14536 
B. M. 10.69 36.01 41.76. 11.53 SxGOii|be eee 1101S? | bee aayeeeece 
52 Dry 40.32 46.78 12.89 403d aoe | 12257 14650 
Average 10.37 36.50 41.95 11.15 3.96 .29 {156 tose 
Dry 40.75 46.81 12.44 4.16 .32 12428 14585 
DISTRICT NO. 7-MONTGOMERY CO., NO. 6 COAL 

76 13.89 37.05 38.44 10. 62 3.85 94 105745 |e ee 
5 Dry 43.04 44, 64 12.32 4.47 1.10 12280 14312 
77 14.40 36.70 39.84 9.06 3.83 .49 107094 see ee 
Dry 42. 88 46.54 10.58 4.47 57 12511 14268 
194 13.19 36.30 40. 62 9.68 4.07 49 10779: [pee 
Dry 41.81 47.03 11.15 4.69 .57 12418 14270 
195 12.87 36.07 41.61 9.44 3.83 45 10844: (a2 eee 
Dry 41.39 47.77 10.83 4.40 51 12447 14348 
196 12.27 36.79 40. 62 10.45 4.42 e738 MODs pas sae oe 
Dry 41.87 46, 28 11.89 5.04 .83 12296 14271 
197 14.71 34.67 41.79 8.79 3.85 42 TOBSS: oat Ss 
Dry 40. 66 49.01 10.32 4.51 49 12415 14113 
B.M. 13.54 38. 85 42.09 11. 64 3100) |e erieetad 10550) [taeee ee 
43 Dry 44,47 48. 69 13.45 ANG). e 12195 14453 
B. M. 13.17 33. 64 41.34 WAC EN Por eee ee 10548! ee eee 
44 Dry 38.75 47. 62 13) G0 acne: Melted one en 12168 14394 
B.M. 13.47 34. 62 40.32 11.57 3547 ee LOBSS: lee res 
45 Dry 40.01 46. 60 13.37 AnG4 ba ee 12202 14417 
Average 13.50 34.96 40. 74 10.34 3.91 58 TOGGIgLe ee 
Dry 41.65 47,12 11.94 4.60 . 67 12325 14316 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 7—MOULTRIE CO., NO. 6 COAL 


Index a Volatile Fixed “Unit 

number | Moisture) matter Carbon. Ash Sulphur | CO2 B. t. u. coal”? 
225 6.83 39.15 42.31 | 11.37 4.01 257 LUST Si eee eee 
Dry 42.01 45.41 12.56 4.31 -61 12788 14882 

DISTRICT NO. 7—PERRY CO., NO. 6 COAL 

88 9. 61 37.09 41.27 12.03 3.70 86 10982 | Le Bym ms i a 
Dry 41.03 45. 66 13.30 4.10 -95 | * 12150 14331 
89 12.45 36.14 42.77 8.64 2.80 27 VIQ0T +) <2 235 22k one 
Dry 41.28 48.85 9.87 3.20 31 12801 14431 
90 10. 95 37.00 41.82 10. 23 3.61 -56 TOGO) |= ee one 
Dry 41.55 46. 96 11.50 4.05 63 12420 14314 
176 10.17 36.37 43.32 10.13 3.43 -48 TER O ene eters 
Dry 40. 48 48.23 11.28 3.61 -52 12446 14254 
177 9.45 35.01 41.93 13.61 3.84 86 10763, jo eee 
Dry 38. 66 46.31 15.03 4.24 - 95 11886 14334 
182 9.09 36.52 43.91 11.19 3.71 -41 THEY see ne 
Dry 39.38 48.30 12.31 4.08 45 12252 14263 
184 7:99 38.16 42.59 11. 24 3.57 -52 1200 eee ee 
Dry 41.48 46.29 12,22 3.88 -56 12271 14268 
Average 9.95 36. 61 42.51 11.01° 3.52 -56 11088 oes ae 
Dry 40,55 47.22 12.21 3.88 - 62 12318 | 14312 


DISTRICT NO. 7—RANDOLPH Co., NO. 6 COAL 


83 11.13 37.28 40.14 11.45 4.24 -58 TO8D58 tS eee 
Dry 41.95 45.17 12.89 4.77 65 12214 14351 

229 8.39 37.50 43.61 10.49 3. 94 -17 U2 Wea eer 
Dry 40. 94 47,60 11.45 4.30 at) 12308 14180 

208 10.17 36.48 41.30 12.03 3.78 61 TOSHO \ Sareea ess 
Dry 40. 61 45.98 13.40 4.24 -67 12184 14388 

209 9. 64 36.90 41.90 11.54 4.25 . 64 10960 |----=-.---.2 
Dry 40.84 46.37 12.77 4.70 Kf 12131 14227 

210 9.33 36.21 42.96 11.50 3.51 +32 11189) eee oe 
Dry 39. 93 47.38 12.69 3.87 35 12341 14434 
Average 9.73 36, 87 41.99 11.40 3.94 46 11043: | oo aes re 
Dry 40.85 46.50 12. 64 4.37 -d1 12235 14316 


DISTRICT NO. 7—SANGAMON CO., NO. 6 COAL 


74 14.25 38.42 37. 22 10.11 4.75 39 Sy Obb Glee oe 

Dry 44.80 43.42 11.79 5.54 46 12310 14287 

75 14.15 37.58 38.99 9,28 3.76 45 10786 || eee eee 

Dry 43.77 45.42 10.81 4.38 52 12564 14369 

193 13.12 36.48 40.21 10.18 4.01 .56 aly Gy eee 

Dry 41.97 46.28 11.72 4.61 65 12375 14320 

B. M. 14. 82 34.81 39.76 10. 60 Av O7)|| eee ees 10473: |e ee eee 

42 Dry 40.85 46.67 12.47 5201; oneness 12337 14516 

Average 14.08 36. 82 39.04 10.04 4,19 46 10641: se eee 
Dry 42.84 45.44 11.69 4.88 |. 54 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts—Continued. 


DISTRICT NO. 7—SHELBY CoO., NO. 5 COAL 

Index 4 Volati Mix “Unit 

ae Moisture yoluls forces Ash Sulphur CO2 But. U, pon 
217 | 10.74 36.59 41.48 10. 84 3.70 52 OS Op eee 
Dry 41.15 _ 46.64 12.20, 4.16 59 12426 | 14568 

DISTRICT NO. 7—ST. CLAIR CO., NO. 6 COAL 
78 11.75 38.71 38.12 11.43 3.63 80 HOS Z4 |b 22 ae ears 
Dry 43.86 43.19 12:95 4.11 91 12322 14466 
79 11.31 39.77 38.92 10.00 3.94 - 63 PUTAS Ps Sires se 
Dry 44.84 43.89 11.27 4.44 aval 12564 14468 
80 10.04 39.33 39.09 11.54 3.91 78 GUO Ns ee ee 
Dry 43.72 43.45 12. 83 4,35 eel 12278 14398 
81 11.23 40.36 38.31 10.10 4.03 54 UG Sees nel erate 
Dry 45.47 43.17 11.39 4.54 . 61 12533 14444 
82 11.94 39.72 37.03 10. 81 4.46 739 10949)0|/2o ee eer 
Dry 45.10 | 42.62 12.27 5.07 45 12434 14510 
200 13.74 31,44 43,54 11.24 1.79 - 69 NOD T4*|Seaee tee ee Le 
Dry 36.47 50. 49 13.04 2.08 .79 12262 14341 
201 11.66 37.78 40.80 10.09 3.69 389 HOST.) Sere ares 
Dry 42.38 46.19 11.42 4.18 44 12550 14537 
202 11.09 OU.O0 39.59 11. 93 4.62 -50 TLOS645' Ss eeast eens 
Dry 42.04 44.53 13.42 5.19 56 12220 14473 
203 12.26 39.93 39.32 10.39 4.32 249 WING 74| Ss seeneee= 
Dry 44. 63 43.86 11.60 4.97 +55 12456 14401 
204 11.52 37.20 41.67 9.61 2.82 . 10 Talal e eo 
Dry 42.05 47.09 10. 86 3.19 10 12607 14394 
205 9.67 37.28 41.22 11.82 3.00 sia) MhO44 "ites See aoe 
Dry 41.27 | ~— 45.64 13.08 3.66 61 12227 14357 
B.M. 13.55 34.52 42.06 10.76 OR OO tee LOG255 eee ees 
49 Dry 38.90 48. 66 12.44 Seo Os hese as 12320 14419 
B.M. 10.75 39.66 37.99 14.00 4.09) b= = soe NOIS 2.1 eee seo ae 
50 Dry 41.71 42,55 15.74 Abilene pe sins 11750 14607 
B.M. 10.78 39.18 38.96 11.08 4,11 TOGO pester eee 
51 Dry 43.89 43.67 12.43 4.61 12405 14678 
Average 11.52 38.01 39.79 11.05 3.71 53 10918: eae ees 
Dry 42,59 44,92 12.48 4,20 - 60 12352 14463 
DISTRICT NO; 7-WASHINGTON CoO., NO. 6 COAL 

86 11513 38.20 39.39 11.28 3.91 50 LOOGA Ae Sos oe ee 
Dry 42,98 44,32 12.70 4.40 56 12337 14448 
226 9.42 38, 65 39.71 12.21 4.30 +52 LOQ5 Si eee ae 
Dry 42.68 43,84 13.47 4.75 57 12098 14318 
Average 10.27 38.42 39.55 11.74 4.10 Apt 10961 oo eee 
Dry 42.83 44.08 13.08 4.57 56 12217 14383 
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TABLE 3.—Average analyses and heat values for separate mines and by 
counties—grouped according to districts——Concluded. 


DISTRICT NO. 8—VERMILION CO., NO, 6 COAL 


Index a Volatile Fixed A “Unit 

number | Moisture] matter carbon Ash Sulphur COz B. t. w. coal’? 
cal 14.44 35. 04 40.99 9,53 2.37 . 66 100825) |Ga sss eee 
Dry 40.95 47.91 11.14 2.77 77 12836 14697 
92 15.59 33.47 40.16 10.78 2.38 89 10508) |\-2eres sees 
Dry 39. 65 47.58 12.77 2.76 1.06 12449 14536 
93 15.19 34, 95 41,55 8.31 2.04 65 LO061 22 eee === 
Dry 41,21 48.99 9.80 2.41 nell 12925 14533 
95 12.59 40.16 38.53 8.72 3.49 80 TN ON eee a 
Dry 45.94 44.08 9.98 3.99 -92 12845 14532 
212 14, 23 34.00 42.66 9.10 2.30 mae 110435 |\e a eae ees 
Dry 39. 60 49.86 10.53 2.66 90 12873 14616 
B.M. 16. 16 34.09 39.19 10.56 No 7A eet 10433) |= =--32-2 5S 
53 Dry 40.66 46.75 12.59 2080 | 2 aeeeeee 12443 14472 
B.M. 15.62 35.59 39.97 8.82 1.68 10845) |e Soe eee 
54 Dry 42.18 47.37 10.45 1.99 12852 14554 
Average 14. 83 35.72 40.43 9.40 2.27 ars) SUSY As ee ee 
Dry 41.45 47.50 11.03 2.66 -88 12946 14562 

DISTRICT NO. 8—VERMILION CO., NO. 7 COAL 

94 12.69 38.78 38. 89 9.64 3.34 -52 W221) | oa eee ees 
Dry 44.42 44.54 11.04 3.83 -59 12852 14725 
97 13.18 37.85 38.65 10.32 2.54 - 60 L080 )5| ere 
Dry 43.59 44,52 11.89 2.92 - 69 12762 14754 
211 13. 63 37.23 39.53 9.60 7.13 OSOF eae. eee 
Dry 43,13 45.73 11.13 8.33 12803 14671 
Average 13.16 37.95 39.02 9.85 4.33 .56 CTO) | eee 
Dry 39.02 44.93 11.35 5.02 - 64 12805 14716 
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A PRELIMINARY REPORT ON COAL STRIP- 
PING POSSIBILITIES IN ILLINOIS 


By Harold E. Culver 


INTRODUCTION 
GENERAL STATEMENT 


There has been an increased interest the past year in the strip- 
ping method of mining coal in Illinois. The depression in the coal 
industry in this State, resulting from higher production costs than in 
some other states, has stimulated operators to turn to this less ex- 
pensive method of mining. The present compilation of data has been 
made in response to many requests for information which will aid in 
the search for strip coal land. This brief and generalized statement 
of all information now available will serve to show what areas of the 
State are likely to reward careful prospecting, and at the same time 
indicate those portions in which there is little likelihood of any com- 
mercially important deposits being found. By implication, further- 
more, the relative importance of stripping in the coal industry of the 
State is suggested. 

The interest of the public in the quality of coal purchased has 
emphasized the importance of the relative heating value of strip coal 
and deep mine coal. For several reasons, chief of which were the 
extreme shallowness of coal stripped for the market and the lack 
of care in preparation before present methods were in use, coal ob- 
tained by stripping has had a reputation for being wet, dirty, “sooty”, 
high in ash content and low in heating value. With the development of 
larger stripping machinery and improvements in methods of opera- 
tion, those features which produced a prejudice against strip coal 
have been largely removed, and the buying public is finding that coal 
so obtained is wholly adequate and satisfactory. 


Earty Coat STRIPPING IN ILLINOIS 


As early as 1866, a strip mine was opened on Grape Creek in Ver- 
milion County, and about nine years later another pit was in opera- 
tion in the Danville bed in the same county. In the meantime, strip- 
ping of the Rock Island coal was carried on along Rock River in Henry 
County. The procedure in all these cases was very simple as no 
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8 ILLINOIS COAL STRIPPING POSSIBILITIES 


specially designed machinery was used. The surface covering was 
loosened with a plow and removed with a scraper, and the coal was 
mined entirely by hand. 

A little later, operations were begun in the Mission field in the 
Danville region. Coal was uncovered by use of a modified dredge, 
but it was not until about 1890 that any coal was mined and loaded 
mechanically. Great difficulty was encountered in handling the surface 
material economically, and modification of the early types of machines 
appeared in rapid succession. After many failures and moderate suc- 
cesses, the essential features of a successful operation were worked 
out, and since then the development has been one mainly of dimension. 
Thinner coal beds and heavier overburden have been successively un- 
dertaken, until at the present time coals are being stripped at a profit 
which a few years ago would have been considered unavailable on 
any system of mining. 


PRESENT EXTENT OF CoAL STRIPPING IN ILLINOIS 


In spite of the large number of attempts at strip mining that have 
been recorded in this State, at no time have there been many opera- 
tions carried on simultaneously. In recent years, the number has 
somewhat increased, and the latest report of the Department of Mines 
and Minerals lists a total of eighteen pits. 

Table 1 shows that stripping was confined to six counties: 
Fulton, Jackson, Perry, Saline, Vermilion, and Williamson. The total 
tonnage so mined, 1,503,541 tons, was only 217,373 tons more than 
was produced in the same period by a single deep mine in the State. 
Stripping is as yet a relatively unimportant factor in the coal industry 
of the State. 

The restriction, prior to 1924, of these operations to three coal 
beds in as many counties is readily understood, when it is remembered 
that throughout the experimental stage it was necessary that the trials 
be made where conditions were fairly well known. This was essen- 
tial not only from the standpoint of operation, but also from that of 
marketing. With increased stability of the stripping business has come 
a demand for increased opportunity for stripping, which means the 
search for and development of new territory, and involves new coal 
beds as well as extended markets. 
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+ Annual coal report of Illinois: Dept. of Mines and Minerals, p. 75, 1924. 
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TABLE 1.—I Illinois strip mines producing during fiscal year 1293-24 


Company County | Production 

? praars Te pee it Peery en om nOn Sis 

Pe elieerCoalanlinins (Conpan yeni screeners JNO THOSE Seerotbre Fac 3,525 
Ame United tmlectric Coal Co..-NOM9 2 ene cose VRIUICOM saevae nce | 51,950 
SE OIC KhHearts Coal COMpanycaraqunisiate sas sie WUTLCO MAM ke aks 5,276 
4A» *Black Seryant.Coal Company. 2... si. +6. .- SACK SON ny aahecer 171,845 
5 Scott-Smith-Coalt Company. ...% 56. 306s rie IPerryacennan aoe 112,100 
OM ne ayle: ©oOalsCOnapam y; qecak asic abwto- capes ay cienciernl d ELV 3 AeA oe Seek | ene ORAS eA 
ie tlarrisbure (Coals Mininee: CO: 0 ssc essere sie e's Saline... conc 216,978 
8 Yankee Branch Coal Company............. \Vermilion...... 38,045 
9 Chicago Collieries Company............... Vermilion..... | 163,303 
LOL andule Coal Compan yas eo c.se a avtevesiee | |Vermilion..... 3,800 
iy Unrted-Mlectric: Coals. Co; “Noscl vc essa. oxen /Vermilion..... | 205,487 
12 United Electric Coal Co., No. 4..... ey At Vermilion..... 130,297 
egilgy United: -Hlectric ‘Coal Cor,sNo: 5.2 coerce @ Vermilion..... 121,896 
Ate Coal- Bett” Coals Company 2). «tac aries oh Williamson. Set 15,366 
ioe Mammoth «Coal -Company.nssaes ne.clesee ee > Williamson.... 29,271 
Lome nosperity, CoalkiGO.1iNO ws is ais. elem makelecas Williamson.... 3,698 
Wounslrosperity ‘Coal. NOse2 scien veers Williamgon.... 5,704 
18 *Quaker Mining Company, No. 1............ Williamson.... 105,000 
19 *Quaker Mining Company, Fuel mine....... Williamson.... 120,000 
20 eee yrami cd. Coals COMMA) sm carers sccsree mila crates) e Williamson... |-----+------ 
MOCAISERIp "COALS PROMWMCLL OMe cc weiieretevenriaieelis =e mas letaeye 5) Ne 1,503,541 


* Not producing prior to June 30, 1923. 
** Not producing prior to June 30, 1924. 


IMPORTANT FEATURES OF STRIP’ COAL’ LAND 


In estimating the value of a given area for stripping purposes, 
it is necessary to consider several factors other than the presence 
of the bed of coal. The more important of these features are noted 
below, but it should be recognized that none of them can be considered 
separately, since in actual operations they interact. Thus, exceptionally 
favorable features of one sort offset unfavorable features of another, 
and alter the otherwise standard specifications. 
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‘THICKNESS AND QUALITY OF THE COAL 


No absolute figure for a minimum thickness of the coal bed which 
may be profitably stripped can be given, since the quality of the coal, 
the impurities in the bed, and the amount of cover, as well as other 
features are important factors. A commonly accepted minimum is 
48 inches for a commercial operation, but other factors may consider- 
ably reduce this in certain cases. It should not be assumed, however, 
that the coal will necessarily be thicker farther under cover than it 
appears to be at the outcrop. A safe rule is to test thoroughly by 
drill, auger or test pit, so that the average thickness of the bed will 
be known. As to quality, no. definite limits can be set, other than 
the demands of the prospective market. The cost of production in 
a given instance may be so low as to offset the inferior rank of a 
given coal, and thus make operation commercially practicable. It is 
best to ascertain the actual quality of the coal by standard methods. 


THICKNESS AND CHARACTER OF OVERBURDEN 


The mere figure of thickness of overburden is not adequate for 
accurate estimation of the value of a given tract, but the thickness 
should nevertheless be carefully measured. For any given field, where 
quality of coal and market conditions are established, there is usually 
a fairly definite ratio of thickness of coal to thickness of cover, be- 
yond which it is unsafe to venture. In some areas, this ratio is as low 
as 1 to 3. Elsewhere, it is considered practicable to attempt 1 to 12. 
It is clear that the character of the overburden is just as important 
as the thickness and that the matter is complicated by several factors. 
Even though soft, unconsolidated material is most easily removed, it 
frequently happens that coal of better grade is found beneath more 
resistant strata, the difference in market value of the coal more than 
offsetting the increased cost of stripping. Again, if the thickness 
of cover is great, the loose material may slump from the spoil-bank 
and have to be rehandled at least once, thus greatly increasing the cost. 

In early stripping operations, it was considered that the presence 
of hard beds such as massive sandy shale, black “slate”, sandstone, 
and limestone, precluded the possibility of successful stripping. More 
recent work has demonstrated that the shale and “slate” do not ser- - 
iously interfere with operations, and in places, even a 5-foot bed 
of massive limestone has been handled satisfactorily after shooting. 
In this connection, it may be noted that the presence of 10 or 12 feet 
of softer material beneath a hard limestone stratum greatly facilitates 
its removal, so that 5 feet of limestone at a sufficient interval above 
the coal is easier to remove than 2 feet of limestone capping the coal 


bed. 
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In Illinois, the large and increasing demand for agricultural lime- 
stone has led to a consideration of the crushing of the limestone oc- 
curring over coal in some strip pits. In most instances, the limestone 
is entirely suitable for agricultural purposes, and since it must be 
handled anyway, the operators would do well to consider seriously 
the utilization of this by-product of coal stripping. At least one pit 
organization has arranged to market the stone thus obtained. 


PERCENTAGE RECOVERED BY STRIPPING 


Given the size of the tract from which cover can be removed 
profitably and the thickness of the bed of coal, the calculation of the 
actual amount of coal in the tract can easily be made, as an acre- 
foot of coal in the ground weighs about 1,770 tons. This figure does 
not, however, give the amount of coal that will be produced in the 
stripping for there are many factors to interfere with complete re- 
covery. A loss of only five per cent is obtainable under exceptionally 
favorable conditions, but 90 per cent recovery is a safer factor for 
’ the calculation of reserves. 


TRANSPORTATION AND MARKET 


For a stripping operation of any size, the market situation must 
be fairly well canvassed with respect to a reasonably continuous 
demand for coal of the rank which can be produced. The matter of 
transportation also becomes of added importance. For small opera- 
tions, the market situation can be estimated readily, since the pro- 
duction will be disposed of to domestic consumers. Transportation in 
such instances is largely outside the problem, as most of the coal 
is sold at the tipple. 

For moderate operations, team or truck service must be planned, 

_with highways suited to such heavy traffic in any weather. For larger 
operations, proximity to an established public carrier is import- 
ant. A given tract might be commercially valuable if close to a freight 
line, and be useless ten miles away because of the increase in cost of 
production resulting from the demand for greater power, larger equip- 
ment, and more labor. 


POSSIBLE SURIP COAL AREAS TN ATLLINOTS 


GENERAL STATEMENT 


_ Because so large a part of the enormous coal reserves of the State 
are readily accessible to underground mining, it might be expected that 
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Fic. 1. Map of Illinois showing locations of possible stripping 
areas. The solid lines within the boundary of the Pennsyl- 


vanian system represent the line of outcrop of the several 
coal beds. 
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strip mining would be practicable in most of the counties which are 
underlain by workable coal beds. On the contrary, only a small frac- 
tion of the total coal area is open to stripping, and this part does not 
contain its proportionate fraction of the total reserves, because of the 
concentration of the larger reserves in the deeper parts of the field. 


GEOLOGY OF THE ILLINOIS CoaL FIELD 
GENERAL STRUCTURE OF THE PENNSYLVANIAN SYSTEM 


The great mass of rocks comprising the Pennsylvanian system 
fills a very broad and shallow depression south of the latitude of 
Rock Island, Rock Island County (fig. 1). Although the upper sur- 
face of the Pennsylvanian rocks is nearly flat, the lower surface 
slopes from the margin toward the deepest part of the basin. This 
gives a plano-convex lens shape to the system as a whole, with the 
greatest thickness of the beds where the basin is deepest. This deepest 
part is not situated in the center of the field, but is well to the southeast 
in Wayne County, making the basin unsymmetrical. Folding may 
have altered the angle of slope in some places, but in general, the beds 
show the low inclination acquired during the period of deposition and 
later consolidation. The ultimate effect has been to produce belts 
parallel to the margin of the field in which the gently inclined beds 

of coal are so lightly covered as to be available for stripping. The 
outer limit of these belts is indicated by the line of outcrop of the 
several coal beds (fig. 1). The width of the belts is obviously de- 
pendent upon the angle of slope of the strata, wider where the 
angle is low and narrower where it is high. 


VERTICAL RANGE OF THE COAL BEDS 


Neither the uppermost nor the lowermost portions of the Penn- 
sylvanian in this State include the commercially important beds of 
coal. The thicker and more extensive beds are restricted to a 500- 
foot section approximately in the middle of the Pennsylvanian sys- 
tem. For this reason, the width of the marginal belts mentioned above 
‘is greatly restricted, and on the outer side of the belts, as well as on 
the side toward the interior of the basin, there are extensive areas in 
which stripping will not be important because of the absence of suit- 
able coal beds. As the most favorable site for stripping is along the 
outer edge of beds now worked by underground methods, the intro- 
duction of open pit mining does not necessarily involve the utilization 
of any beds not now exploited. It, will, however, serve to increase 
the total production of coal from these beds by extraction from the 
portions which are too shallow for deep mining. The inner limit of 
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the stripping belt practically coincides with the outer limit of deep 
mining. In a general way, the areas available for strip mining will 
be found in a zone marginal to the present producing fields. 


COAL BEDS ABOVE OR BELOW THE MIDDLE SECTION 


In addition to the main producing districts of the State, there 
are numerous small areas which are known to be underiain by thin 
coal at shallow depths. Although most of these areas are small, the 
total acreage involved is appreciable. Occurrences of such beds in 
the lower part of the Pennsylvanian system are known, for example, 
in Saline County, south of the line of outcrop of the Harrisburg coal, 
the main producing bed ‘of the district. In the upper part of the 
Pennsylvanian also are several thin coals, which in general are found 
in the interior of the field, as in Effingham and Crawford counties. 

Where known to lie at shallow depths, these beds are mainly 
too thin to be valuable, so that no great importance may be attached 
to them on the basis of present data. As most coal testing has been 
confined to the immediate vicinity of the producing mines, it appears 
probable that an equal amount of drilling in these areas of shallow 
thin coal will reveal the presence of thicker portions not now known. 


EROSION ALONG STREAM VALLEYS 


Many Illinois streams flow through wide bottom valleys, some- 
what below the general level of the surrounding region. Where such 
drainage lines cross areas underlain by workable coals, the overbur- 
den has been removed to a greater or less extent. The maximum 
depth of excavation is more than 100 feet in places, but along most 
streams it is less. The removal of even 20 feet might bring a deeply 
buried coal bed within the range of stripping operations. Such con- 
ditions are known in the vicinity of many drift and slope mines in 
which part «of the workings have been abandoned on account of, poor 
roof beneath drainage lines. 

Much of the early stripping in Illinois was done in areas of this 
type, as in northern Henry County, where erosion by Rock River has 
reduced the very thick cover to less than 10 feet, so that the Rock 
Island coal could be stripped cheaply by team and hand scraper. In 
the Carterville field of Williamson County, and particularly in the 
Danville field of Vermilion County, operators have been quick to take 
advantage of the partial elimination of overburden in stream valleys. 
In places the operations have been continued to an extent that de- 
manded a shifting of positions of stream channels. No careful esti- 


or 
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mate has been made of the acreage which has been added in this way 
to the areas available for stripping. However important in the lo- 
cation of a single strip pit, it is clear that this factor is of minor 
importance in affecting the production of the field as a whole. 


AREAS OF POCKET COAL 


Outside the margin of the extensive swamp areas which were 
the site of deposition of the more widespread coal beds of the Mlinois 
basin, there appear to have been many similar but smaller depres- 
sions in which coal-forming matter accumulated. This marginal de- 
position gave rise to scores of disconnected pockets of coal of variable 
thickness and shape. Because of the conditions under which they 
were laid down, these beds do not show uniform composition but are 
as variable in their content of impurities as in their shape. The pres- 
ent western edge of the Illinois field coincides roughly with this old 
marginal zone, and hence this region is characterized by coals that 
are irregular both in extent and composition. It is to be expected, 
therefore, that in much of the large area in which coal is known to 
be present at shallow depth, it will be found to be too thin or too im- 
pure to be commercially valuable. 

This situation is especially well illustrated in that part of the coal 

basin lying west of the Illinois, but it may also be found to obtain in 
other parts of the State as well. On this account the available strip- 
ping-area may be reduced by an unknown but appreciable amount. 


GLACIAL DRIFT 


The deposits of sand, gravel, and boulder clay which mantle prac- 
tically all of the coal field, add greatly to the complexity of the prob- 
lems of open pit mining. Perhaps the most important effect is in the 
addition to the amount of overburden, making unavailable some coal 
that otherwise could be stripped. This-is especially true throughout 
the northern part of the field where the thickness of the surficial ma- 
terial is excessive, in some places reaching a maximum of 200 feet. 
A. second effect is the concealment of bed rock relations, necessitating 
extensive drilling to ascertain the presence or absence of the coal, the 
total overburden and the amount of included bed rock. 

In addition, although the drift materials are commonly unconsoli- 
dated, and hence easily removed, their occurrence in excessive thick- 
nesses makes them difficult to handle in wet weather because of the 
tendency to slump from the spoilbank into the open cut. 


16 ILLINOIS COAL STRIPPING POSSIBILITIES 


EstTIMATION OF AVAILABLE AREA AND TONNAGE 


In a consideration of the areas which are here suggested as pos- 
sible strip coal lands, it should be remembered that the data on which 
the suggestions are based are very incomplete. No special field work 
has been done on which an estimate of the availability of coal land for 
stripping could be based, and it has therefore been necessary to make 
use of data gathered largely as an incidental phase of other studies. 
These include topographic maps, records of outcrops, well logs, mine 
workings, and similar material, from which both thickness of any given 
coal and its depth below the surface may be calculated. 

On figure 1 are indicated approximately the stripping areas in 
the State, to show the relation of the fields to each other, and to the 
rest of the State. Accompanying the detailed discussion of each county 
is presented a larger scale map showing the position of possible strip 
lands in greater detail. It is clear that areas mapped as possible strip 
lands are those which available data indicate as worthy of test. It 
is to be expected that some portions of these areas will be found to 
contain coal or overburden of such thickness as to make commercial 
operations impracticable. Additional areas not now known will pre- 
sumably be found as the search for.strip land progresses. The bound- 
aries of areas indicated are necessarily generalized and subject to 
revision as more accurate data become available. Similarly, the 
thickness of coal and the amount of overburden are calculated from 
present information, and are subject to corrections for the areas less 
well known. Because of these features, the estimation of tonnage 
available by stripping as presented in Table 2 is necessarily an ap- 
proximation. The figures are included only in order to give some 
idea of the amount of coal for any given field. It should be noted that 
this calculation is based on a recovery of 100 per cent of the coal, 
as the variations from this figure due to local geologic conditions 
or methods of mining can not well be calculated in advance of actual 
operations. 

The total available tonnage of strip coal in Illinois has been esti- 
mated to be 1,407 million tons from an area of 287 square miles. 
It has also been estimated that 197 square miles are underlain by 
strip coal 48 or more inches thick and can supply 1,137 million tons of | 
strip coal. Of the original coal resources in Ilinois—137,000 million 
tons, 1.02 per cent represents the estimated stripping resources. 


CHEMICAL COMPOSITION OF STRIP COAL 


As noted earlier in this report, strip coal has long had a reputation — 
for its high content of impurities. It is obvious that coal exposed 
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to weathering agencies deteriorates both in composition and appearance. 
The more readily volatilized constituents are lost to the air, or oxidized 
through the action of percolating water; the pyrite which always is 
present in coal beds is decomposed and the resulting iron oxide is 
scattered through the bed as a rusty stain which detracts materially 
from the appearance of the coal and which can not be removed as the 
unweathered pyrite could. 

Coal overlain by a thin mantle of glacial drift is likely to have 
the character of weathered coal. The earlier stripping done in this 


TABLE 2.—Hstimate of stripping resources in Illinois 


County Thickness Area Tonnage 
a aa NS : Inches | Sq. mi. | Millions of 
tons 
VANCO FEU CONS aCe rch CRT RERUN heed HORE 30 74 5 
PES ROM Wace resem ti cetleh css ese ehakedelle'ss 24 3 6 
Fulton, Springfield (No. 5) bed 48 60 272 
Fulton, Colchester (No. 2) bed 30 5 14 
GAMA Lt errs ctensbxetemene nce race eventos the 72 3 20 
Grundy (including Will)...... 30 9 25 
ETAT COCK rt sri.a.s/ac sca egedare oxeronel a teats. 6 30 5 14 
TACKS OMA sh i aitisoisaicass ce sustdnetee te « "2 8 54 
KETO Na erasvisers oakatposraais ford roles (No estimate) 
(ROT Eiders reatsdtak cctiles athowe numeration: 2: Meee 72 35 238 
FTN OMD Li setaresreciate tne \elele: <tersiece ne | 72 19 129 
LOH AI ter ceeNeveda aaeaene pues cielo coe 24 4 9 
Saline, Herrin (No. 6) bed.... 36 2 6 
Saline, Harrisburg (No. 5) bed 60 6 34 
Fskoluyb byl) oreaee erty Pum mihaanec orate 4) Reet 66 12 74 
Stn GLP A Sy cts! selec leanne auchs tamsna ot ‘ 60 30 170 
Vermilion, Danville (No. 7) 

edie s-. Se RE OTR OD xceeetS 54 10 51 
Vermilion, Grape Creek (No.6), 

Ded Wipes tn seen vac eee elteers 70 4 27 
IWIADASI seth vee oie eres eee aer ee 36 40 135 
WV UBTOLI Coe yO sate k eet ne chee 30 20 56 
IVAN ara BON ener edevereiatevarsie: svete, slscs 72 10 68 

Total 287 1407 


State was of coal in just this situation, so that the marketed product 
was necessarily of lower grade than that from the more deeply buried 
portions of the bed. 

Again, both upper and lower surfaces of the bed of coal are 
likely to be uneven. Unless the stripping and loading of such a bed 
be done with extreme care, a considerable admixture of shale, bone 
coal, and floor clay will probably result. Early stripping, done with 
inadequate equipment, resulted in the loading of much incombustible 
- material with the coal. 
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A thicker cover of drift means greater protection from weather- 
ing, resulting in a higher grade of coal. A hard, relatively imper- 
meable boulder clay is obviously a better cover than one of sand and 
gravel of even greater thickness. Where the overburden includes 
bed rock, weathering is still further prevented. A’ stratum of well 
bedded shale beneath a limestone of moderate thickness makes an 
especially good cover, as the limestone stratum diverts much of the 
ground water and the shale transmits but little of the rest of the mois- 
ture to the coal. 

The large size of present equipment for stripping permits the 
removal of a much thicker overburden than was formerly possible, 
and the great strength of the machines now in use allows the hand- 
ling of the more resistant bed rock. Coal of excellent quality is 
therefore uncovered in modern pits. With greater care in cleaning 
the surface of the strip bed, and better control of loading shovels 
than was formerly possible, the loaded coal may be as clean as that 
from deep mines. Impurities that are present in all coal beds, such 
as lenses or balls of pyrite and bands of shale or bone may be as 
completely eliminated on the picking tables of a strip mine as those 
of a deep mine. From the geologic point of view, therefore, strip 
coal is not inherently of poorer quality than deep mine coal. 

The analyses in Table 8 which represent face samples of coal, 
show the composition of coal from strip mines and from deep 
mines working the same bed. In order to conceal the identity of 
analyses, it has been necessary to omit the designation of the bed or 
of the county in which it was sampled. Tach pair of analyses, how- 
ever, is of the same bed, the deep mine sample being chosen from a 
location as near as possible to that taken from the strip mine. It must 
be remembered that the samples are of face coal, and hence not ex- 
actly indicative of commercial output. Depending on methods and 
‘care in mining, the loaded coal will be better or poorer in grade than 
the face sample. Even casual inspection of the analyses will show 
that the coal at the face of a strip pit is fairly comparable with that 
at the face in a deep mine. 
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COUNTY REPORES 
ADAMS COUNTY 


The Adams County coal beds belong to that part of the Illinois 
field which has been cut off from the main basin by Crooked Creek 
and Illinois River (fig. 1). The whole series is relatively thin in this 
area, and the included coals are of comparatively little value. 

A small area surrounding the southeast corner of T. 2 N., R. 8 W. 
lying northeast of the village of Mendon (fig. 2), is known to con- 
tain coal which might be stripped. Elsewhere in this county con- 
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ditions appear to be unfavorable for commercial stripping, although 
there are small patches where thin coal is so lightly covered that small 
scale stripping may be possible. 

The coal northeast of Mendon has an average thickness-of 48 
inches, but it is nearly 60 inches at its maximum. The bed is dis- 
tinctly limited in extent, however, and shows the high content of im- 
purities common to marginal deposits. A measured section shows a 
2-inch bone band 8 inches from the top of the bed, and a 2-inch band 
of shale 28 inches above the sandstone floor. 

The original shale roof material has been replaced locally by gla- 
cial drift. Over the small area observable, the cover ranges from 2 
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to 380 feet, and probably contains little bed rock. In sec. 36, T. 2.N., 
R. 8 W., a small stripping operation was producing coal in 1922, but 
no later reports are available. 


Brown County 


The major portion of the large area of Brown County north and 
east of McGees Creek is probably underlain by the Colchester or No. 2 
coal. Most of this region is so heavily covered however, that it is 
doubtful if any commercial strip land is included. In two places, 
one northwest of Mt. Sterling, in T. 1 N., R. 4 W., and the other north 
of Siloam in T. 2.S., R. 4 W. (fig. 2) local stripping has been at- 
tempted, and these points are noted on the map as worthy of investi- 
gation. 

The coal in either place is about 2 feet in thickness, varying but 
little over wide areas, and having some impurities but no regular 
partings. The covering is less than 20 feet thick locally, but it is not 
known over how large an area such relations obtain. Where thin, the 
cover is largely glacial drift and the coal relatively soft and weathered. 
The thicker cover includes varying amounts of bed rock which is main- 
ly sandstone and shale, but which in. places includes a massive lime- 
stone. In the character of cover, this field resembles Schuyler County 
to the north. 

Over a small area just north of Mt. Sterling, a coal stratigraphic- 
ally above the Colchester (No. 2), locally called No. 5, has been mined 
in the past. It is near the surface, the cover along the creeks being 
thin but including a considerable thickness of bed rock, in part lime- 
stone. In outcrops, this coal is less than 2 feet thick and bony, and 
is not listed among the probable coal resources of the county. 


Ciay CouNTY 


Described on page 57. 


Epwarps County 


Described on page 57. 


EFFINGHAM CouNTY 
Described on page 5%. 
FuLtTon County 


Fulton County has long been recognized as containing within 
its boundaries some very desirable stripping areas, but it is only within 
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the last few years that development on a commercial scale has been 
attempted. The large scale operations in the vicinity of Cuba will prob- 
ably be followed by others. The Cuba coal appears to be present 
throughout a considerable area under approximately the same con- 
ditions of cover, thickness of coal and relation to drainage. Part or 
all of each of the following townships seem to merit some exploratory 
work: 

Alisry Nie iRaeh cheval 44518), AR INES IR B18, 

Ta 6Ny, Rsii2e3-4 cand a 7ke HSH eRe omer 


The coal is the Springfield (No. 5) bed, which has long been 
worked underground in this county, and even more extensively in the 
counties east and south. The character and general relations of the 
coal are already well known," 2 leaving only the matter of thickness of 
bed and thickness and character of overburden to be determined in 
exploratory work. 

The thickness of the coal is remarkably uniform, ranging from 
48 to 60 inches wherever measured. The characteristic feature of this 
bed, namely, the presence of clay-slips or “horsebacks” is of import- 
ance in any projected operation. The slips range from a few inches 
to several feet in width, and are very irregular in distribution, some 
areas being quite free from them, others, having as many as twelve 
slips in a distance of 15 feet. 

The overburden is extremely variable both in thickness and in 
character. Throughout the areas indicated in figure 3, the cover 1s 
believed to be less than 65 feet, which may be the limit of practicable 
operation for the thickness of coal uncovered. The size of tracts 
in which the cover is of uniform thickness depends more on the surface 
configuration than on any other factor. Where undisturbed by erosion, 
the common sequence of strata over the No. 5 coal is 2 feet of black 
laminated shale composing the roof, overlain by limestone less than 
1 foot thick, over which lies shale up to 25 feet in thickness with a 
variable amount of till over the whole. This group of beds is com- 
mon in the eastern part of the county, but is not uniformly present 
over the coal farther to the west and south where the interval between 
the No. 5 and No. 6 coals is locally as small as 8 feet. At points. 
where the interval is small, the shale is commonly replaced by sand- 
stone. In places, the sandstone cuts out the limestone cap of the No. 5 
coal. In this connection, it is of importance to note. that where the 
sandstone is of appreciable thickness, the coal bed is essentially free 
from clay-slips. In such areas the prospective operator of a strip pit 


‘Savage, T. E. Geology and mineral resources of the Avon and Canton 
quadrangles: Ill, State Geol. Survey Bull. 43, p. 209, 1922. 
2Cady, G. H., Coal resources of District IV: Ill, Min. Inv, Bull. 26,1921. 
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must consider the removal of at least 25 feet of hard sandstone, 
in order to reach a coal that will show few interruptions of the 
“horseback” type. 

The Springfield coal has been stripped in a small way for many 
years in places where the cover is unusually thin. Within the past 
three years, however, extensive drilling in the Cuba area has shown 
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Fic. 3. Index map of Fulton County. Figures accompanying strip pit symbols 
refer to mines listed in Table 1. 5 


the feasibility of pits on commercial scale, and two such pits are 
being operated in secs. 28 and 29, T. 6 N., R. 3 E. at the present time. 
One other pit in T. 6 N., R. 4 E. has been reported. 
At the time of visit by a Survey representative, the following sec- 
tion of coal and overburden was exposed at the pit in sec. 28, T. 6 N., 
TSS ie 
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Section exposed at pit in sec. 28, T. 6 N., R. 3 E. 


Thickness 
Ft. In. 
Soil and till, with boulders up to 18 inches in diameter; becomes 
Plastic, WHEN: Wet Lick etersiepetetn, eceloue pe ituberannuoucyetey set eleg aisy olferetar oleate 26 ate 
Shale, light gray, Nota well" bedded To rjeticcc omits eiercce one sreheicmorenete ae 4 
Limestone, medium gray, argillaceous, fossiliferous (locally 
nearly” 2) feet thick) ices cetera nye ny elope sical elev ehe oeenevaie ese kenaene AD 8 
Shale; very tough, dark; Slatyrat DAs atermenstisreecisicie et-tatnenert earererees 2 9 
Or0y: 1 iy enamine Crees SPIES NOE STG Cimon ClO OS SAP ciakd G Gita Sans 4 9 
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The stripping is done by three electric shovels, two with 90-foot 
booms carrying 6-yard dippers and one with an 80-foot boom carrying 
an 8-yard dipper. The pit equipment is well shown in figure 4. In 
operating, the stripping shovel makes a straight cut, the loading tracks 


Fic. 4. Stripping operation in the Cuba field. 


being shifted as the stripping shovel returns. The surficial material 
not removed by the stripping shovel is handled by a shovel gang fol- 
lowed by sweepers. The coal is shot with blasting powder, prepara- 
tory to being loaded out by the electric shovels having a dipper ca- 
pacity of one and three-fourths yards. Haulage from the pit “is ac-_ 
complished by use of locomotives pulling trips of twelve 6-ton cars. A 
rotary 2-car dump operated by compressed air turns the loads on to a 
steel conveyor which takes the coal to the tipple for cleaning and siz- 
ing. Four loading booms handle the coal from tipple to railway cars. 
In addition to the areas above noted in which the Springfield 
(No. 5) coal lies at shallow depth, there probably are small fields in 
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the western part of the county in which the Colchester (No. 2) coal is 
near enough to the surface to be stripped. One of these tracts is in the 
northwest quarter of T. 7 N., R. 1 E., south of Avon (fig. 3.) 

In this field, the Colchester coal has an average thickness of 30 
inches, varying but little from that amount over considerable areas. 
This bed is regularly without partings, and contains only a small 
amount of impurities. Its thinness obviously prevents its being con- 
sidered where the overburden averages more than 30 feet in thickness, 
and it is probably of only local interest as a stripping coal. 

The overburden is largely shale, which in places includes some 
thin black “slate” and nodular limestone. It seems probable that in 
WAGUROAIVORESCCS.0 4hO, ON Wao, Lie andudiowmdsay  Neeke ul Hee the 
overburden does not exceed 60 feet, and that limited tracts of lesser 
cover will be found. Extensive drilling will be necessary to prove 
the presence of the coal in parts of this tract. 

A similar area, somewhat larger, has been reported is Tps. 3 and 
4 N., R. 1 E., but recent geologic work in this field indicates that 
the Colchester coal is here too deeply buried to be available for 
shovels. 

GALLATIN COUNTY 


So little is known of the coal geology of Gallatin County that 
it is not possible to define the stripping areas adequately. As noted 
in the discussion of strip land in Saline County (p. 40), there is an 
extension of the geologic conditions found in eastern Saline into 
western Gallatin (fig. 20). The outcrop lines of both the Harrisburg 
(No. 5) and Herrin (No. 6) coals pass through T. 9 S., R. 8 E., but 
their trend beneath the lowland to the east and north is not known. 

In this area the Herrin coal is from 36 to 68 inches thick, as shown 
in drill records, and exhibits the usual parting of shale near the bottom 
of the bed. For detailed description of this coal, the reader is referred 
to the report on Williamson County. 

The overburden is heavy, except just at the outcrop, so that only 
a narrow belt can be included in the stripping field. Immediately over 
the coal is thin black shale, locally slaty, and over this a limestone cap 
rock which may be as much as 5 feet thick and which is in places sep- 
arated from the black shale by several feet of gray shale. 

The Harrisburg coal in Gallatin County has essentially the same 
character as noted in the Saline County report. Partings of pyrite may 
be slightly more common in this field, and the coal on the whole less 
thick. 

The chief difference in the overburden above the Harrisburg coal 
~ in Saline and Gallatin counties is in the absence of the limestone in the 
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latter. This leaves only the gray and black shale with an overlying 
sandstone in places in the bed rock portions of the overburden. Surficial 
clays, here as elsewhere, cover the bed. rock. 

In the area tentatively mapped as worth testing for stripping pos- 
sibilities, the total overburden is thought to be under 60 feet. It is 
probable that along stream lines, erosion has reduced this to a smaller 
figure and that fair sized tracts will be found to be available for strip- 
ping the Harrisburg coal. 
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Although more than the southern half of Grundy County is under- 
lain by workable coal, it is only along the north margin of the field 
that the cover is so slight that stripping appears practicable (fig. 5). 
In the south central part of T. 84 N., R. ? E., available records show 
2 to 3 feet of coal at less than 60 feet below the surface. Early mining 
in this area has probably rendered at least half of this coal unminable, 
and records do not show precisely what parts have been mined out. It 
appears probable that west of the area mapped for investigation north 
of Morris, the coal is too deeply buried for stripping. Even along the 
boundary of the coal to the northwest, the heavier morainic covering 
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prevents stripping. On the south side of the Kankakee in T. 33 N., Rs. 
8 and 9 E., there is another tract of about 214 square miles mostly 
in Grundy County, but extending across the line into western Will 
County in which similar conditions obtain. 

In both areas, the available coal is the La Salle Third Vein or 
Morris coal, correlated as No. 2 of the Illinois series. This ranges 
from 30 to 42 inches in thickness, and is exceptionally uniform for 
considerable distances. The.thin cover over the coal in the south 
tract has resulted from erosion by glacial waters passing down Kan- 
kakee Valley. Because of this fact, it is to be expected that locally the 
coal, as well as the heavier overburden, has been removed, a feature 
which should be given consideration in future prospecting. The coal 
is of good quality, generally free from bedded impurities and without 
prominent interruptions, with the possible exception above noted. 

The overburden, as shown by logs, consists of the roof shale, 
a somewhat massive gray, slightly sandy bed, and the usual boulder 
till. The latter has been removed over much of the area north of 
Coal City and Braidwood and replaced by unconsolidated silts and sands 
of the glacial streams. In places, heavy gravels may be encountered. 
The cover is probably less than 50 feet thick in general, and some 
fairly large tracts will probably be found in which the cover is less 
than 30 feet. 

Hancock County 


Although patches of Pennsylvanian beds are found in many parts 
of Hancock County, the only area in which stripping possibilities ap- 
pear to warrant testing lies south of Augusta in T. 3 N., R. 5 W. (fig. 
2p. 20). ; 

In this area the Colchester (No. 2) coal, with an average thick- 
ness of 30 inches, has been worked both north and south of William 
Creek. The bed has no persistent parting, although the upper part 
_is commonly harder and brighter than the lower. Over part of the 
field, a slightly thinner coal, known as “the cannel’, underlies the 
Colchester at a distance varying from 2 to 8 feet. It is probable 
that any stripping operation opened in the Colchester coal could in 
places be profitably carried down to the next lower coal. 

_. The overburden ranges from less than 10 feet to 100 feet or 
more in thickness. The uneven surface of the coal itself results 
‘in a cover of uneven thickness, which prevents accurate estima- 
tion of thickness in advance of testing. Where thin, the overburden 
is largely glacial drift, but where it is more than 15 feet, it normally 
includes some bed rock. Shale and sandstone in considerable thickness 
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are reported in drill logs, and a 9-foot limestone appears in some rec- 
ords. On account of the thinness of the coal, it is probable that not 
more than 25 feet of cover could be handled profitably. 

No stripping has as yet been reported from the Augusta field, 
although the coal has been worked from several openings, both shaft 
and drift. fede can 
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Fic. 6. Index map of Perry and Jackson counties. Figures 
accompanying strip pit symbois refer to mines \) 
listed in Table 1. 


Near Nauvoo at the western edge of the county, a thin coal 
was stripped by the Mormons at an early date, but this bed appears 


to be of so little value that it is not included in the present estimate — 
of stripping resources. 


Jackson County 


The only field in Jackson County in which stripping is known 
to be a possibility, is in the vicinity of Elkville in T. 7 S., Rs. 1 and 
2 W. (fig. 6). Beds in this field constitute an extension of the strip 
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lands of southeastern Perry County. A heavy cover of glacial drift 
prevents determination of the position of the outcrop, and hence the 
exact area of strip land can not be described. Because of the eastern 
dip of the coal on the east side of the Duquoin fold, the stripping 
area is limited in that direction. To the north and west, and possibly 
to the south, even beyond the mapped boundary for the coal, are lands 
well worth testing for shallow coal. 

The coal in this field is the Herrin (No. 6) bed, which has 
been mined by underground methods throughout the area to the 
north and east. In this region it appears to maintain a thickness 
of about 84 inches, but this may be reduced nearer the outcrop. As 
elsewhere in southern Illinois, this bed carries the “blue band’, a 
persistent shale parting, below the middle of the bed. Other partings 
of shale or pyrite are noted locally, but none are as widespread 
as the “blue band”. 

The coal is immediately overlain by shale, locally black and slaty, 
elsewhere gray and more massive. Above this appears the usual cap 
limestone, in places more than 5 feet thick, but not uniformly pres- 
ent. This in turn is overlain by more shale and glacial materials of 
varying thickness. Figure 7 shows the character of the overburden, 
the steep walls of uncut surficial material are seen at the right, the 
spoil bank showing the blocks of underlying limestone at the left. In 
places the coal apparently has an overburden less than 25 feet thick, 
but some records indicate a thickness of more than 60 feet. The 
prospector must consider the probability that the surface of the coal 
is uneven, so that, although the land surface is flat over the area indi- 
cated on the map, the variation in thickness of cover due to that feature 
alone may be more than 10 feet. 

Up to the last few years, commercial stripping had not been at- 
tempted in this field, on account of the cap limestone which had 
been considered an insurmountable difficulty. In the pit which is now 
operating about a mile and a half west of Elkville, this difficulty seems 
to have been satisfactorily overcome, by use of extra large and sturdy 
equipment. Here, the stripping shovels are two in number, both 
electrically operated and handling 8-yard dippers. The coal is hauled 
from the pit over a 36-inch gage track by steam locomotives, dumped 
through a hopper (fig. 8) to an endless conveyor which carries it 
to the shaker screens where standard [Illinois sizes are prepared. 
Picking tipples and loading booms are installed to permit the loading of 
clean and properly sized coal. The tipple is planned for a capacity of 
over 2500 tons per day. 

In the southeastern part of T. 7 S., R. 3 W. near Oraville is a 
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tract of small size that may repay investigation for stripping. The 
coal in this field appears to lie too low to be at the horizon of the Her- 
rin (No. 6) bed, and too high for that of the Murphysboro (No. 2) 
bed. It may be a local development of the No. 5 coal, such as occurs 
south of the Sparta field in Randolph County. The coal has been mined 
by drift and shallow shafts for many years, but it is possible that 
testing will show some valuable tracts. The bed ranges from 72 to 
90 inches in thickness, and appears to be of excellent quality, although 
no analyses of standard type are available. Little is known of the 
character of the overburden, but it appears to include some sand- 
stone, although it may be mainly shale. The known thickness of cover 
is less than 60 feet in places, but since so little is known of the 
lay of the bed, it is impossible to gage the size or value of the tract. 
This bed is not included in the estimate for the county. 


JEFFERSON COUNTY 
Described on page 57. 


JoHNSoN CouNTY 
Described on page 58. 


Knox County 


In spite of the fact that four different seams of coal have been 
worked by underground methods in Knox County, it is not evident 
from available data that there are any considerable areas of strip 
coal within its limits. Two regions might be mentioned as being 
perhaps worthy of some exploratory work (fig. 9). 

The first of these lies along the outcrop of the Herrin (No. 6) coal, 
in the vicinity of Oneida and Wataga. The overburden may be light 
enough, especially along drainage lines, to permit shovel work in un- 
covering the coal, which ranges from 30 to 60 inches in thickness. 
The immediate roof is shale overlain by massive limestone 3 to 4 
feet in thickness. To the southeast near Dahinda, T. 11 N., R. 3 E., 
one drill record reports a 33-inch coal at a depth of only 30 feet. 
It is improbable that so little cover is found over any extensive tracts 
in this part of the county. 

The other possibly favorable area is in the southwest part of the 
county between Knoxville and St. Augustine, underlain by the Col- 
chester (No. 2) coal and locally by the Rock Island (No. 1) coal. 
Along stream flats and to some extent in the upland areas, coal 24 to 
30 inches thick may be present at depths less than 40 feet. So few 
records of drilling-are available, however, that it is not possible to 
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say to what extent the coal is present. No estimate of tonnage avail- 


able for stripping in Knox County has been made. 


Marion County 
Described on page 57. 
PERRY CouNTY 


Including within its boundaries somewhat more than 30 miles 
of the line of outcrop of the Herrin (No. 6) coal, Perry County ap- 
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Wie. 9. Index map of Warren and Knox counties. 


pears to hold some of the most promising areas for stripping in the 
State (fig. 6). Although not determined with great accuracy, the 
boundary of this important bed is mapped to lie within the follow- 
ine townships: T.5 S., Rs. 1, 2, and 3 W.; T.6:S., Rs. 1, 2, 3, and 4 W. 
The rather extensive field for exploration results from the presence of 
the Duquoin fold, which trends approximately north and south 
through the eastern part of the county near Duquoin, and brings 
the Herrin coal near the surface all along the crest. The effect of this 
structure is better understood when it is realized that the coal which 
practically outcrops at Duquoin lies 400 feet beneath the surface three 
miles to the east. 
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Throughout most of the outcrop area in this county, the Herrin 
coal is about 72 inches thick, slightly thinner on the crest of the 
Duquoin fold, and reaching a maximum of 96 inches down the dip 
to the east. Drilling has shown the presence of some erosion channels 
in the Pennsylvanian beds and in places the coal itself is cut out. In 
general, however, the presence of the coal in its regular thickness can 
be counted on for mining. The coal in the western part of the county 
differs from that on the east side of the Duquoin fold, where it 1s 
thicker and contains less dirt and a smaller percentage of sulphur. 
The shale band known as the “blue band” is everywhere present ; 


Courtesy of Gayle Coal Company, 


Fic. 10. Stripping equipment at Duquoin pit. 


\ 
partings of charcoal and pyrite are not rare, although none of them 
are especially persistent. The bed commonly shows the division into 
three benches, of which the top bench is commonly the best coal, 
the middle being softer, and the bottom containing more impurities. 

The overburden is fairly uniform where traced along the out- 
crop, and shows the expected variations in thickness and character 
back of the outcrop. Thus, at the edge the cover is the shale and 
limestone roof with glacial materials above, and farther back the 
amount of bed rock increases as the coal dips northward beneath the 
surface. Throughout the area mapped for exploration, the cover is 
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probably less than 60 feet thick. Because of the small amount of 
information available, it is probable that local variations from this 
maximum will be found. It is not unlikely that considerable areas 
of relatively thin cover may be proved up. 

Immediately over the coal is shale, commonly black and sheeted, 
but in places gray and slightly sandy. This averages about 3 feet 
thick, but is reported to reach a thickness of 23 feet in places. Over 
the shale is the cap limestone 2 to 5 feet thick overlain by shale and 
thin limestone beds. Figure 10 shows the character of the overbur- 
den where it includes about equal amounts of loose and bed rock 
material. 

Two commercial pits are now being operated in Perry County. 
These are both on the crest of the fold, and hence show essentially 
identical conditions and character of coal. At the north pit the strip- 
ping is done with an electric shovel having a 614-yard dipper on an 
86-foot boom. The stripping shovel makes north-south cuts, working 
eastward across the property. A bulldozer followed by shoveling and 
sweeping gangs finishes the cleaning of the surface of the coal, which 
is then shot with a “strip special” powder. A 2-yard electric shovel 
(fig. 11) loads the coal into railway cars in the pit, which are hauled 
to the sidings to await shipment. As the coal is used as railroad fuel, 
it is sent out as mine run without screening. Where measured, the 
overburden included 9 feet of till underlain by 1 foot of shaly sand- 
stone, 2 feet of black shale and 8 feet of very argillaceous sandstone, 
practically shale. On the east side of the property boulders of 
limestone were encountered, which represented the usual cap of the 
Herrin bed. These are reported to have come in above the upper 
sandstone. 

The top coal had been removed and the base was not exposed in 
the following measured section: 


Thickness 

Inches 

Coal, practically all bright, some calcite facings................. 8 6/8 
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Pore County 
Described on page 58. 
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RANDOLPH COUNTY 


Conditions in Randolph County are practically identical with 
those of St. Clair County to the northwest. The heavy overburden of 
glacial deposits prevents precise delineation of the line of outcrop of 
the Belleville (No. 6) coal, and the eastward dip of the Pennsylvanian 
strata carries the coal within short distances from the outcrop beneath 
too heavy an overburden of bed rock for stripping (fig. 12). From 
available data, however, the following townships appear to be under- 
lain by coal at shallow depths: 
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Tig. 12. Index map of Randolph County. 


Some.testing has been done in T. 5 S., R. 6 W., but no commer- 
‘cial opening has been reported. 

The Belleville coal in this field is approximately 72 inches thick. 
The “blue band’ or shale parting in the bottom third of the bed is 
‘everywhere present and the coal shows the same quality that marks it 
in the Belleville district. 
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The overburden is similar to that in St. Clair County. Below 
surficial materials of variable thickness the bed rock cover includes the 
roof shale, having a maximum thickness of about 5 feet, the cap lime- 
stone, about 3 feet thick near the outcrop but thicker a short distance 
eastward, and overlying shale up to more than 40 feet. Locally a 
second limestone several feet thick overlies the thick shale bed, and the 
top of the section toward the west includes a sandstone in places. In 
prospecting, it must be recognized that the conditions of deposition fol- 
lowing the period of coal formation were variable in short distances, so 
that uniformity of overburden is not to be expected and relatively close 
spacing of tests will be necessary to show the actual conditions. 
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RICHLAND COUNTY ‘ 


Little testing has been reported from Richland County, and the 
general relations of the coal underlying the surface is not known in any 
detail. Sufficient work has been done to show that in some parts of the 
county, notably near the boundary between Tps. 2 and 3 N., R. 14 W., 
a thin coal lies at workable depths (fig. 13). 

Lack of detailed data prevents the correlation of this coal with 
others in the general Illinois section, but the available evidence indicates 
that the coal in this field is rather high in the section, that is, above 
the Herrin (No. 6) bed rather than below it. 
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In sections measured, the coal ranged from 22 to 26 inches in 
thickness. It is not clear that the coal at any point will greatly exceed 
36 inches, The bed is relatively clean, and shows well developed cleat, 
so that it breaks into rectangular blocks which are readily handled with- 
out much breakage. Little pyrite appears in the bed itself, although 
the contact at the top is generally marked by a zone of mixed shale 
and pyrite from one to two inches thick. In places the top 2 inches is 
bony. Another shaly zone comes in locally about 6 inches from the 
bottom. The bedded impurities loosen readily from the coal, and in 
general cause little trouble. 

The roof materials vary in different parts of the field. The im- 
mediate cover of the coal is uniformly shale, although it ranges in thick- 
ness from less than 1 inch to several feet. Where thin, it is little more 
than clay, but in the thicker portions it is massive and locally so gritty 
that it might properly be classed as sandstone. It should not, however, 
give any serious trouble in removal. In the upland areas, the thicker 
cover appears to include a limestone bed immediately over the thin clay 
above the coal. ‘his limestone is as variable in thickness as it is in 
occurrence, appearing as a row of concretionary boulders in some 
places, elsewhere as a massive bed nearly 4 feet thick. It is medium to 
dark gray in color, finely crystalline, and contains abundant fossils. 
In the limited area mapped as probable strip land in Richland County, 
the cover is probably not greater than 35 feet in thickness. Too little 
is known at present of the extent of and the depth to the coal to indi- 
cate even tentatively any extensions of the area mapped. On the other 
hand, the topography of the adjacent region, especially to the east and 
west, is such that if the coal maintains an essentially horizontal attitude 
it may be workable by stripping methods at least as far east as the 
Lawrence County line, and perhaps as far west as Clay County. 

Within the past two years a local pit has been operated just east 
of Calhoun. No attempt at extensive production is being made, 
although the local needs of the county are well met. The cover 
is removed by a steam shovel operating a 4-yard dipper on a 70-foot 
boom. Straight north-south cuts are planned for the shovel, the over- 
burden being placed in the cuts from which the coal has been removed. 
The coal is wedged and loaded by hand, and the impurities are picked 
out as the loading proceeds. By this method, the product is largely 
lump, and but little loss through slack is sustained. 


SALINE CoUNTY 


Conditions in regard to strip mining are much the same in Saline 
County as in Williamson County to the west. One important point of 


40 ILLINOIS COAL STRIPPING POSSIBILITIES 


difference should be emphasized. The Herrin (No. 6) coal is of little 
consequence in Saline County, as it is generally too thin to be valuable, 
while the Harrisburg (No. 5) coal is thicker and of better quality. 

The surface cover prevents accurate determination of the line of 
outcrop of either bed, and hence the lines mapped are subject to later 
correction. As mapped, the outcrop line of the Herrin coal may be fol- 
lowed across the county in an east-west line near the middle of T. 9 S., 
Rs. 5, 6, and 7 E. (fig. 20), and that of the Harrisburg coal lying about 
125 feet lower crosses the county similarly but nearer to the boundary 
between 9 and 10 S. Because of the rather sharp dip and the conse- 
quent increase in thickness of cover toward the north, the belt in which 
the Harrisburg (No. 5) coal can be profitably stripped appears to be 
narrow, but drilling may show it to be considerably wider than indi- 
cated on the map (fig. 20). It is obvious that the limit of stripping 
coal is closely related to the rather rough topography of the area, which, 
if the variable dip of the coal bed is considered, may cause either en- 
largement or reduction of the stripping field. 

The Harrisburg coal is commonly described as bright and hard. 
Very thin bands of glance coal alternate with somewhat thicker bands 
of dull coal, and charcoal layers up to 1 inch in thickness appear at 
intervals throughout the bed. In general, it is somewhat brighter 
than the Herrin coal, and is somewhat harder, but it is doubtful 
if physical appearance serves to distinguish coal from the two beds. 
The Harrisburg coal ranges from 54 inches to more than 90 inches in 
thickness. Inspection of the available sections fails to reveal any per- 
sistent partings like the ‘‘blue band” of the Herrin bed, although a part- 
ing of clay and pyrite near the top of the bed is not uncommon. 

The immediate roof of the Harrisburg bed is in most places slaty 
shale, less than one foot thick, and overlain by dark gray shale which 
locally reaches a thickness greater than 40 feet. Commonly a limestone 
from 38 to 10 feet thick appears within the basal 20 feet of the gray 
shale, and very sandy beds come in on top of this limestone. Above the 
bed rock is 10 to 30 feet of yellow clay, generally without boulders. 
In the narrow belt mapped the total cover is thought to be less than 70 
feet at the maximum. 

Stripping for local needs alone has been done from time to time in 
this field, and it is only recently that any commercial operations have’ 
produced coal. At the pit near Ledford, southwest of Harrisburg, 
T. 9 S., R. 6 E., the stripping is done with a steam shovel equipped 
with a 6-yard dipper on an 80-foot boom (fig. 14). The strip cut is 
from 30 to 50 feet wide, making an irregular trench trending approxi- 
mately north of west and working northward across the property. The 
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steam shovel is followed by shovel and broom gangs. After shooting, 
the coal is loaded with a steam shovel having a 144-yard dipper into 5- 
ton pit cars with side gates. The cars are hauled in 10- to 15-car trips 
by steam locomotives. The pit cars dump the coal to a hopper, whence 


Fig. 14. Shovel making stripping cut at Ledford. Courtesy of Harrisburg 
Coal Mining Company. 


Fic. 15. Maximum overburden at the Ledford strip pit. Courtesy of Harrisburg 
Coal Mining Company. 


it is loaded to a pan conveyor by a reciprocating boom. From the con- 
veyor, the coal passes over reciprocating screens giving four standard 
sizes and 2-inch screenings for shipment. Impurities are hand picked 
from the booms. 
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The coal bed in this pit thins from a maximum of 108 inches at 
the east to a minimum of 72 inches at the west. The bed lies essentially 
flat, and is remarkably regular except for the gradual change in thick- 
ness. 

The overburden handled here includes about 40 feet of gray gritty 
shale of rather irregular bedding with some 20 feet of yellow clay 
above it (fig. 15). The latter stands well when undisturbed, but is in- 
clined to slump into the pit from the spoil-bank in rainy weather. 

West of Saline County in T. 9 S., R. 4 E., and possibly in the 
northeast part of T. 10 S., R. 4 E., Williamson County (fig. 20) there 
is probably a continuation of the outcrop line of the Harrisburg coal. 
Here also the conditions are possibly favorable for stripping, but the 
extent or thickness of the coal can not be determined from available 
data. 

Similarly east of Saline County in T. 9 S., R. 8 E., Gallatin 
County there is probably an extension of the strip areas, but how 
far the coal is thick and under thin cover is not known. Some of 
this field is tentatively mapped as probable strip land. 

The Herrin (No. 6) coal, lying stratigraphically above the Har- 
risburg bed is also present in the north half of Saline County. In 
general, it is thinner than the Harrisburg coal in Saline County, and 
although available in limited areas for stripping, will probably not be 
commercially as important as No. 5. The few available records 
show this coal to be less than 5 feet thick, commonly less than 3 feet, 
and to dip northward so that it is too deeply buried for stripping 
within a short distance from the outcrop. Except for less thickness, 
the conditions for this bed are similar to those described for the main 
field in Williamson County. 


SCHUYLER COUNTY 


The most favorable area for stripping so far reported from 
Schuyler County lies in the south half of T. 2 N., R. 1 W., north 
and east of Rushville (fig. 16). Elsewhere, although the county is 
quite generally underlain by the Colchester bed, except along the 
drainage lines of Crooked and Sugar creeks, the only probable strip 
sites will be found along stream valleys near the line of outcrop. 

The Rushville coal has been tentatively correlated with the 
Springfield (No. 5) bed of Fulton County. It ranges from 57 to 78 
inches in thickness, and averages about 66 inches. No regular parting 
or band is reported in the bed. Although it is affected by “clay-slips” 
in some places, they are not large, so far as known, and do not cause 
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much trouble in mining. The coal itself is soft, of easy and irregular 
fracture, and has a dull luster because of the few bands of glance 
coal in the bed. 

The immediate roof is black shale, with a thin limestone cap. 
Over these is sandy shale, and in the eastern part of the field some 
thicker limestones have been reported in drill logs. Tiii of variable 
thickness overlies or replaces the bed rock. The maximum cover re- 
ported is 90 feet, but over large areas it is probably less than 60 feet. 

Examination of the map (fig. 16) will show that several small 
areas in the western part of the county have been indicated as pos- 
sibly worthy of testing. These are merely typical of the region in gen- 
eral, and no attempt has been made to include all of them. In general 
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this coal, the Colchester bed, is too heavily covered in the upland areas 
to make stripping possible. Along some of the streams, however, and 
especially near the line of outcrop, areas of 160 acres extent may be 
found where the cover is less than 25 feet. It is unlikely that any com- 
mercial pits can be operated in this coal in Schuyler County under 
present conditions. 
St. CLair CouNTY 


The western limit of the Belleville (No. 6) coal passes in a south- 
easterly direction across St. Clair County. Because of the thick cover 
of unconsolidated material and the eastward dip of the Pennsylvanian 
‘beds, however, very little of the area underlain by this valuable coal 
can be classed as strip land. The coal appears to lie at shallow depth 
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in two narrow fields just east of the outcrop, first, in T.1S., Rs. 7, 8, 
and 9 W., an area between Freeburg and Millstadt, and second, in T. 
3S., Rs. 6 and 7 W. in the vicinity of Marissa and Lenzburg (fig. 17). 
In each area, the Belleville coal ranges from 60 to 84 inches, and shows 
the three benches which characterize it in this part of the State. The 
top 12 to 24 inches is commonly the purest coal of the whole bed; 
the middle or thickest bench, is commonly duller than the rest and 
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contains numerous bands of dirt, pyrite, and charcoal; the bottom 
bench, below the “blue band”, is extremely variable in composition and 
ranges from 12 to 24 inches in thickness. In places it is little niore 
than carbonaceous shale, although elsewhere it is as good as the mid- , 
dle bench. 
Below the surficial materials, the coal is covered by bed rock of | 
increasing thickness as the bed is traced eastward. This includes the 
black shale roof and the cap limestone, above which lies thick hard 
shale. The roof shale ranges from 8 feet to less than an inch in thick- 
ness within relatively short distances and the limestone cap shows near- 
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ly as great variation. Near the outcrop of the coal, the overburden 
rarely includes any bed rock above the cap limestone, but farther east 
the upper shale is prominent. In the vicinity of Millstadt, the cover 
is less than 35 feet and it is probable that other fields may be found 
in which similar conditions obtain. 

Early in the preceding decade, a single operation in St. Clair 
County was producing at the.rate of more than 15,000 tons annually. 
No information is at hand regarding the details of the methods of 
handling either the overburden or the coal. Within the past year, 
some acreage west of Freeburg has been taken up and equipment 
for a commercial pit may soon be installed. 


VERMILION COUNTY 


In no county in the State has stripping been so important as in 
Vermilion County. Here were worked out many of the improve- 
ments both in equipment and the method of working which have made 
it possible at the present time to strip coal that earlier was far too 
deeply buried for such recovery. Geologic reports for Vermilion 
County show the outcrop lines of the Danville (No. 7) and Grape 
Creek (No. 6) coal beds drawn in a general north-south direction 
through T. 20 N., R. 12 W.; T. 19 N., Rs. 11 and 12 W.; T. 18 N., 
R. 11 W., and T. 17 N., R: 11 W. (fig. 18). Is some places this out- 
crop is accurately determined; in others the overburden prevents de- 
tailed mapping. Along the main channel of Vermilion River, both 
coals are above drainage, but upstream above the main fork, the west- 
ward dip of the coal beds éarries them well below drainage and also 
below too great a thickness of overburden for stripping. It is mainly 
along the widened river valleys that stripping is practicable, and in 
the thirty-five years that mechanical stripping has been practiced in this 
field, a large percentage of the available strip land has been worked. 
~ On this account, the Vermilion County field is of interest more for 
its historical background than for its probable place in the coming de- 
velopment of the stripping industry. 

Two coal beds underlie the Vermilion County field, and each has 
been worked by stripping methods. The upper bed, commonly called 
the Danville coal and correlated as the No. ¥ in the Illinois section, 
' ranges in thickness from about 36 inches to more than 60 inches in the 
stripping area. The bed varies locally in thickness, especially where 
the bed rock cover has been removed and the glacial drift lies directly 
over the coal. In some places, a shale parting not unlike the “blue 
band” of the No. 6 coal, divides the bed into two benches. As a rule, 
the partings are not as persistent as in the lower bed. Pyritic masses of 
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various sizes are especially abundant in parts of the bed. Equipment 
for operating and cleaning this material was installed in one plant, and 
during the war period the demand for sulphuric acid provided con- 
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siderable profit on this by-product. Of late years, this separated ma- 
terial has not been marketed. 


The roof of the Danville bed is commonly black shale of variable 
thickness, overlain by gray shale which in places reaches a thickness 
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of more than 50 feet. Its thickness in the stripping field depends 
upon the extent of erosion that the area has undergone. Above the 
bed rock is the usual glacial drift of the region. Where untouched by 
stream erosion, this is generally too thick for removal by shovels. The 
stripping areas are largely restricted to the vicinity of the larger stream 
channels. 

The Grape Creek (No. 6) coal in the probable stripping area is 
generally more than 72 inches thick. It commonly lies in two benches 
separated by the shale parting known as the “blue band”, which comes 
somewhat below the middle of the bed. The two benches are not un- 
like, consisting of alternating dull and bright layers with interlaminated 
charcoal, dirt, and pyrite. The Grape Creek coal has in most places a 
smaller amount of impurities than the Danville bed. 

In the stripping area, the bed rock over this coal is shale, although 
in the immediate vicinity of Danville there is a persistent limestone 
caprock somewhat above the coal. The more common shale is rela- 
tively unconsolidated, and is readily handled by the shovel. 

Six commercial pits are now being operated in Vermilion County, 
four of them working the Danville coal, and two working the Grape 
Creek bed. In the westernmost of these pits, the stripping is done with 
a steam shovel operating a 6-yard bucket on an 80-foot boom. The coal 
has been stripped in a series of east-west cuts, working northward to a 
limit fixed by former underground mines long since abandoned. Shovel 
gangs finish cleaning off the coal, brooms being used only when nec- 
essary. The coal is then shot with black powder, loaded into 5-ton pit 
cars with a standard steam shovel using a 1!4-yard dipper. The cars 
are hauled by 20-ton steam locomotives in trips of twelve to the foot 
of a long incline leading to the tipple at the top of the bluff. On account 
of the long steep pull, the pit cars are handled one at a time up this 
incline. At the tipple, most of the coal is passed over screens and pick- 
ing tables, although some mine run is also marketed. Water in this 

pit is pumped over the spoil bank to the main drainage line of the 
region. 

The overburden, though thinner near the river valley to the south 
and east, is rather uniformly about 35 to 50 feet where it is now being 
removed. It includes about 10 feet of surface soil and slightly bouldery 
clay and from 25 to 40 feet of light gray shale, fairly hard and usually; 

_well bedded: Practically no variations in character of overburden are 
met in this tract. The coal ranges from 5% to 6 feet in thickness, and 
is essentially flat. The only interruptions of the bed are found where 
the shale roof and some of the coal have been removed by earlier 
erosion, producing a down-roll which in places cuts out all but two feet 


of the bed. 
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Another pit, also working the Danville coal bed, is operating two 
steam shovels, one equipped with a 3-yard dipper on a 70-foot boom, 
the other with a 6-yard dipper on a boom about 80 feet long. Through- 
out this pit, the stripping is done essentially along lines which parallel » 
the drainage of the area, the limit of stripping is determined by the 
main valley walls, back of which the overburden is too great for present 
methods and equipment. Shovel gangs follow the stripper, and the 
coal is loaded out to 5-ton, side gate, pit cars with a 1%4-yard steam 
shovel. The pit locomotives carry about fifteen cars in a trip to the 
foot of a long incline leading to the tipple, which is situated along the 
railroad track at the top of the bluff. Cars are hauled up the incline by 
a cable in trips of four. At the tipple, they are dumped into a hopper 
which feeds the coal on to an endless steel conveyor by which it is car- 
ried to the screens. On this first conveyor, the larger lumps are sledged 
and two pickers remove impurities. After screening, the coal again 
passes over picking tables before being loaded by booms to railway cars 
below. This tipple was equipped during the war period for separating 
and cleaning the pyrite which occurs rather abundantly throughout the 
coal bed. Since the demand for this material has lessened, it is merely 
separated and buried to prevent firing. 

The coal in this pit ranges from 5 to 6 feet in thickness, and 
although it includes the many impurities of pyrite and shale character- 
istic of this bed, no regular partings are recognized. The overburden 
is extremely variable, depending on the location of the cut with refer- 
ence to the valley. In much of the middle portion of the valley, there 
is as little as 6 feet of shale immediately overlying the coal, with per- 
haps no more than 12 feet of till or alluvial sands above. As the shovel 
approaches the main valley wall, however, the overburden changes in 
character and increases in thickness. At points where maximum cover 
is removed, the cut shows as much as 15 feet of surface material, in- 
cluding some bouldery clay and 35 feet of light gray shale, well bedded 
and rather hard. 

In working the Grape Creek coal southeast of Georgetown, the 
overburden is handled with a steam shovel operating a 5-yard dipper 
on an 80-foot boom. The coal is recovered from a stream valley, and, 
as usual in such situations, the direction of cut is determined by the 
topography of the field. The shovel gang completes the cleaning of the 
coal, as sweeping is usually unnecessary because of the character of the 
overburden. The coal is loaded out with a steam shovel using a 1%4- 
yard dipper. Pit cars of 5-ton capacity with side gates, and running on — 
a 36-inch track are hauled out in trips of four to the tipple at the west 
end of the pit. The coal is dumped into a hopper, thence fed to a steel 
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conveyor, by which it is taken to screens and picking tables. Two sizes 
are made in this mine; all coal passing one-inch bar screen is classed as 
lump and the rest as screenings. Lump coal is loaded over booms, the 
screenings through chutes. Theoverburden in this pit varies as differ- 
ent parts of the valley are worked, but on the average shows from 10 
to 15 feet of surface material with perhaps a maximum of 25 feet of 
shale below. The coal bed averages about 5 feet in thickness and com- 
monly shows some pyrite and shale partings. 


WABASH COUNTY 


Wabash County has never been more than a local producer of 
coal, for the known beds are thin or lie deeply buried. In the south 
central part of the county, however, a coal of moderate thickness 
appears to lie at shallow depth in T. 1 N., Rs. 12, 13 and 14 W., and in 
Tps. 1 and 2 S., Rs. 13 and 14 W. 

The only coal in the county which appears to be workable by strip- 
ping methods is the thin bed known as the Friendsville coal, which has 
been mined in wagon pits near Friendsville, Maud, Bellmont and Keens- 
burg. It has been reported generally at shallow. depths elsewhere in 
this field, so that its area is fairly well known. At the north, however, 
the limit is not fixed, and the coal is possibly continuous with the sim- 
ilar bed near Calhoun in Richland County. 

In Wabash County, the Friendsville coal ranges from less than 12 
to more than 48 inches in thickness, and perhaps does not vary much 
from 36 inches over most of the area mapped (fig. 19). 

In this field, the cover ranges from less than 10 feet to more 
than 65 feet. It is believed that along the rather wide stream valleys of 
the region, considerable tracts will be found in which the coal lies at less 
than 35 feet below the surface. 

The roof of the coal is commonly gray shale but where the bed 
rock cover is thick, the shale may be topped by sandstone. Locally, as 
reported in a few tests, the coal is accompanied by a limestone roof and 
this, too, is in places overlain by sandstone. In these variations, the 
Friendsville coal closely resembles the Calhoun bed which is mined a 

- few miles to the northwest. 

So far as has been reported, this bed has not been stripped, and no 
analyses are at hand to indicate its composition. From early reports, 
the coal appears rather high in impurities, so that the yield of ash is 
large. It burns rather freely, but does not coke. 


WARREN COUNTY 


Warren County shows but little territory which appears to be val- 
uable as strip coal property. In general, the coals of the county are 
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thin and rather too deeply buried to be accessible to the shovel. In the 
southwestern part of the county, however, especially in the east half of 
T.9 N., R. 3 W. and in most of T. 9 N., R. 2 W., the conditions seem to 
warrant testing (fig. 9, p. 33). 

There are two coals under part of these townships, the upper being 
the Colchester bed and the lower, a thicker bed, tentatively correlated 
with the Rock Island bed. It is possible that there are small tracts in 
which both coals may be stripped, since the interval between them 
ranges from 40 to less than 20 feet. 


Area worthy of investiga- 
tion. 


5 miles 


Fig. 19. Index map of Wabash County. 


The Colchester coal appears to maintain a rather uniform thickness 
of 24 to 30 inches in the area above noted, although on account of its 
somewhat irregular distribution, it may be thianer locally. All prelim- 
inary testing should take account of this probable variation. The coal: 
is of fair quality in most places, mostly dull with but few bright bands, 
but shows no persistent partings of shale or bone. Facings of calcite - 
and gypsum and small lenses of pyrite are common. 

The overburden consists of a rather massive shale roof and till. 
The shale commonly includes a band of black fissile shale but is more 


ILLINOIS COAL STRIPPING POSSIBILITIES 51 


sandy in the upper part than below, commonly grading laterally into 
sandstone. It is not believed that this stratum will seriously interfere 
with stripping operations. In the area indicated on figure 9, the sur- 
face material seems to be from 5 to 55 feet thick, but it is recognized 
that this maximum will be exceeded locally. 

The lower coal, which is present in at least the eastern part of 
T. 9 N., R. 2 W. is about 40 inches thick, but is relatively soft and 
notably laminated with prominent bright and dull bands. A bony or 
shale parting near the middle is usually present, and the lower bench 
is softer than the top. Facings of calcite, gypsum and pyrite are so 
common in exposures now known that the ash and sulphur content is 
generally high. It is not improbable that, when opened farther from 
the outcrop, the impurities will be of less importance, a feature which 
should be carefully noted in any tests for commercial operations. The 
overburden, obviously greater than that of the Colchester bed, is essen- 
tially the same as that noted for the upper bed, with the additional bed 
rock which normally intervenes between the two coals. This interval 
at the maximum includes about 30 feet of shale below the Colchester 
bed, and from 2 to 8 feet of limestone coming between that shale and 
the roof clod of the lower coal bed. It is not probable that there are 
any extensive areas in which the lower bed can be stripped. 


Wayne County 
Described on page 57. 


WiLt County 
Described on page 26. 


WILIIAMSON COUNTY 


Williamson County includes between thirty and forty miles of the 
outcrop line of the Herrin (No. 6) coal, and an unknown amount of 
the outcrop line of lower beds such as the Harrisburg (No. 5) and the 
Murphysboro (No. 2) coals. Since the areas in which these lower beds 

“may perhaps be stripped can not be defined on present data, this report 

will deal with the Herrin bed-only. Some mention of the Harrisburg 
coal was made in connection with the discussion of that bed in Saline 
County. 

_ Because of the relatively steep northward dip of the Pennsylvan- 
ian beds in this part of the State, the stripping area for the Herrin coal 
is limited to a narrow belt just north of the outcrop line. The cover 
of glacial drift in this county, as elsewhere in the coal fields of Illinois, 
renders it difficult to determine the limit of any coal bed accurately. 
Particularly in the area between Herrin and Crab Orchard Creek val- 
ley to the south are the relations indefinite. 
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With the above modification, the following townships may be con- 
sidered as including the outcrop of the No. 6 coal in such relations of 
thickness and cover as to be worth testing for stripping purposes: T. 8 
Spite ok. and b..9 S:, Rsk, 2) 37and 4i, 

Throughout practically all of this field, the coal. is 72 inches or 
more in thickness, although in some pits it averages as much as 84 
inches. As elsewhere, on account of pre-glacial erosion, the coal is 
thinner and shows greater variation in thickness near the outcrop than 
farther back. The following descriptions of this coal now mined 
so extensively underground in the northern part of this county and 
in Franklin and Jefferson counties is generally applicable to this field. 

“The coal is shining black, commonly banded, and on close inspec- 
tion appears laminated with alternating bright and dull lines. A ‘blue 
band’, or dirt band, found almost everywhere 18 to 30 inches above 
the floor, generally consists of bone or shaly coal or of gray shale. Its 
thickness varies from one-half to 214 inches with an average of about 
1% inches. 

“A clean persistent parting of mother coal lies 14 to 24 inches 
below the top of the bed and a second parting generally appears 5 to 8 
inches down. Above the upper parting the coal is in layers 3 to 6 
inches thick, with partings of mother coal between them. Local lenses 
of mother coal, 6 inches to.5 feet in length and 1 to 4 inches thick, 

“are common in the upper third of the bed. Small pyrite lenses and 
streaks of bone, a few inches to a foot or more in length and one-fourth 
to 1 inch in thickness are found here and there in the middle por- 
tion of the bed, a short distance above the ‘blue band’. In the mid- 
dle and lower parts of the béd the lamination is less distinct but the 
bedding is still evident.” 

The cover of the Herrin (No.6) coal near the line of outcrop is 
similar to that described for Jackson County on the west. In the area 
mapped for testing (fig. 20), the cover is believed to be less than 70 
feet thick. The glacial drift, including some boulder clay but more 
commonly fine clay without stones larger then pebbles, ranges from 
about 5 to 25 feet in thickness. Near the margin of the coal bed the 
cover is about half of surficial and half of bed rock materials. As the 
deeper part of the field is entered, the increased thickness of cover 
includes a greater proportion of bed rock. 

. The immediate cover of the coal is normally 3 feet of black shale, 
slaty in places. Above this is the cap limestone, ranging from a thin 
stratum of boulders to a massive bed more than 5 feet thick. The 
limestone is overlain by another bed of shale more or less sandy and 


1 Shaw, EH. W., and Savage, T. E., U. S. Geol. Survey Geol. Atlas, Murphys- 
_ boro-Herrin Folio (No. 185), p. 14, 1912. 
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grading to sandstone in places. In some pits, clay shale comes in be- 
tween the coal and the slaty black shale. Near Spillertown, T. 9 S., 
R. 2 E., this gray shale is commonly in the form of lenses, but else- 
where, as near Carterville, T. 9 S., R. 1 E., it is a thick massive bed, 
and no other strata appear over the coal. 

These several beds above the coal vary considerably from place 
to place, so that no standard cover can be described. Where thin, the 
overburden may include some 15 feet of glacial clay with an equal 
thickness of gray shale or of limestone and slate above the coal. 
Where the total cover is thicker, the glacial drift may be no heavier, 
but the additional overburden includes greater thicknesses of limestone 
and of overlying gray shale. It is believed that only rarely will areas 
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Fig. 21. Diagrammatic section of overburden in a Williamson County pit. 


be found in which cover is of such character as to be too difficult to 
remove with modern stripping equipment. 

Stripping has been practiced for many years in this county so 
that equipment and mining methods vary from pit to pit. At one of 
the larger pits southeast of Herrin, the stripping shovel makes a 
straight north-south cut working westward across the property.. The 
surface of the coal is well cleaned with shovel and broom, so that after 
shooting the coal can be loaded directly to the railway cars for ship- 
ment. No screening equipment has been installed at this pit since mine 
run only is shipped. 7 

The coal at this pit ranges from 72 inches to 102 inches in thick- 
ness, except where part of the bed has been removed by erosion. The 
bed dips gently northward, but shows local rolls as much as 5 feet 
high. Figure 21 shows the relative positions of coal, shale, and lime- 
stone, as exposed at the time of examination of this pit. It will be 
noted that the shale bed just over the coal thickens to the south. Where 
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the pit was opened, no other bed rock appeared over the coal. The 
coal itself has shown but little variation in character or thickness with 
the change in the overburden. Where measured, the bed was 8 feet 
thick and showed few partings except the regular “blue band’ of 
shale about 2 feet above: the:floor clay. 

Whatever water-accumulates sat:the* bottom of the pit is pumped 
over the uncut bank into the regulay,drainage channel of the area. 

South of this pit is another which has been worked with varying 
degrees of success for several years. At the preseat time, the strip- 
ping is done by a steam shovel operating an 80-foot boom which car- 
ries a 6-yard dipper on a 58-foot dipper-stick. The plan of opera- 


- Fig. 22. Coal and overburden at Spillertown pit, T.9 S.,, R. 3 E.,, 
Williamson County. 


tions has been changed from time to time as various factors have ne- 
‘cessitated modification of the original plan. Recently the coal has 
been stripped in a circular belt, the first cuts being as far from the 
outcrop as present equipment seemed to permit. The surface of the 
coal is cleaned by means of team and scraper, followed by shovel 
gangs. The coal is then shot with black powder and loaded directiy 
into railway cars. With this equipment coal is loaded out at the rate of 
2000 tons per 8-hour shift, the stripping shovel working three shifts. 

The coal bed is interrupted in this pit by a small vertical fault 
which trends about north 25° west and is crossed at both ends of the 
semi-circular pit. This is of slight consequence, except as it slows up 
the loading and makes it necessary for the loading shovel to spend 
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some time cleaning up the mixed coal and shale at the fault zone. 
Some shifting of the track grade is obviously necessitated by the fault 
also. 

In the Spillertown area, T. 9 °S., R. 2 E., no darge -pits are 
now being worked, but several local pits- are’-usually~ in operation. 
These commonly work on as little as ten acres, so that there may be 
three or four pits on a single forty-acre tract. In the main, these 
are wholly hand worked, the mule and hand scraper followed by 
sweepers or not, as the market may demand. Most of the surface dirt 
is cleaned off but the elimination of the hard roof shale is not as 
thorough. Water is usually taken care of by gasoline driven pumps. 

The coal is not worked far down the slight northeast dip, since 
the stripping equipment does not permit handling any great thickness 
of overburden economically. The expostires examined show coal from 
6 to 8 feet thick, about 3 feet of black fissile shale with highly weath- 
ered limestone nearly 10 feet thick, and from 5 to 15 feet of surface 
clay on top. Figure 22 shows the general appearance of the pits in 
which the bed rock cover is slight and includes no limestone. 


OTHER COUNTIES 


GENERAL STATEMENT 


As stated in the general discussion earlier in this report, some 
of those counties lying outside the main producing fields of the State 
are known to contain more or less extensive deposits of thin coal at 
depths which in general are slight enough to permit stripping. These 
beds have been worked in a small way for a great many years, but 
little or no systematic drilling has been reported so that their actual 
extent is not known. Commercial operations have not been started 
in any of these counties, nor does it seem likely that any will be in 
the near future. On the other hand, some of these deposits may be of 
value in meeting the present local needs of communities commercially 
less accessible to present coal production, and certainly will be import- 
ant in the future when the thicker coal beds are worked out. 

The coal immediately below the surface material throughout these 
minor fields is uniformly thin, ranging from a few inches to a little 
more than 3 feet. In general, the deposits are less than 24 inches thick, 
but further drilling may show greater average thickness in places. 
The beds are essentially flat lying when large areas are considered, but: 
within a given township or even a single square mile, considerable 
difference in elevation may be noted. The coal lies in a series of ir- 
regularly shaped, nearly discontinuous basins, so that several distinct 
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fields may be found within a single county. In places the coal has 
been found to be of excellent quality. Elsewhere, even within a short 
distance, it has been found to vary from good to very poor grade, 
with abundant partings of shale or pyrite. In other words, these de- 
posits exhibit the variation in both chemical and_physical properties 
which are to be expected in coals of local deposition in small swamps 
where conditions were not uniform either over large areas or during 
long periods of time. 

Comparable to variations in the coal bed are the differences in 
roof conditions. Shale is the most common roof for these beds of thin 
coal, but it may be sandy, or slaty, or soft and massive. Locally, the 
roof is sandstone or in a few places limestone. 


EFFINGHAM AND CLAY COUNTIES 


A coal which Worthen called No. 16 of the general coal section, 
lies beneath relatively light cover in the southwestern portion of Effing- 
ham County. It has been reported 36 inches thick, but where meas- 
ured, proved to be less than 24 inches. The bed dips eastward so that 
it is too deep for stripping a short distance from its outcrop. The over- 
burden is variable in character, locally including calcareous black shale. 
In places the coal is overlain by a 4-foot limestone and loose drift. 
Probably the only stripping areas will be found near the drainage lines. 
Northwestern Clay County may include an extension of this field. 


MARION AND JEFFERSON COUNTIES 


Thin coal underlies practically all of Marion County, and all but 
the southwest part of Jefferson County, ranging in thickness from a 
few inches to 2 feet. Worthen reported coal at nearly forty places in 
Marion County alone, and stated that the quality was “in most instances 
very fair.”’ With but few exceptions, he referred all these discoveries 
~ to the same coal bed. If this is the case, the deposition of coal seems to 
have been rather more uniform here than in Effingham and Clay coun- 
ties to the northeast. The overburden includes black sheeted shale with 
limestone overlying it in places. Elsewhere, the black shale grades up- 
ward into softer shale, capped by sandstone. In Jefferson County, the 
bed rarely includes more than 18 inches of good coal, the rest being 
pyritic and bony. In places the bed is split by a shale parting, which 
locally becomes too thick to permit mining the coal. 


WAYNE AND EDWARDS COUNTIES 


Only a small part of Wayne and Edwards counties contains coal 
of any thickness suitable for stripping. In the northeast portion of 
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Wayne and the adjoining part of Edwards County, a coal ranging from 
1 to 2 feet in thickness lies relatively near the surface, but it is com- 
monly too deeply buried to be stripped. The bed rock overburden in- 
cludes a few feet of shale with sandstone above. The surficial de- 
posits are usually less than 15 feet in the interior of the counties, 
but somewhat thicker toward the east margin of Edwards County 
along Bonpas Creek and the Wabash. In southeastern [Edwards 
County, a coal bed ranging from 30 to 36 inches in thickness lies at 
less than 40 feet beneath several small areas. .The coal is reported 
to be hard, of splinty or semi-block grade, and is probably to be cor- 
related with some of the beds. across the Wabash in Indiana. It was 
tentatively regarded by Worthen as identical with his No. 13 of the 
Illinois section. 


JOHNSON AND POPE COUNTIES 


Both Johnson and Pope counties lie at the south end of the Tli- 
nois coal field, and do not appear to contain coal deposits that are 
especially valuable for stripping purposes, but as stripping has been 
done in places in them, a brief discussion is included in this report. 

Coal has been stripped in sec. 82, T. 11 S., R. 3 E. and secs. 3, 19 
and 32 of T.11S., R. 4 E., all in Johnson County. The areas suitable 
for stripping are limited to the rather sharply incised valleys. The 
coal ranges from 18 to 36 inches in thickness, and commonly lies be- 
neath a sandstone roof. Only limited thicknesses of this rock can 
be removed profitably in the local stripping operations afforded by 
this thin coal. 

In Pope County, stripping coal is known in secs..14 and 32, T. 

12.S., R. 6 E. Here, the coal outcrops along streams, and the cover 
is too thick for stripping, except close to the channels. The coal is 
about 2 feet thick, and is usually overlain by from 5 to 12 feet of dark 
gray shale. Where the bed rock is heavier, the cover includes several 
feet of sandstone. 

3oth of these coals are thought to lie low enough in the general 
coal section of the Illinois field to be at or below the horizon of the No. 

1 coal. : 
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Fig. 1. Index map of Illinois showing area included in 
District II. 
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GOAL RESOURCES OF DISTRICT III 
By Harold E, Culver 


PART I—GENERAL RELATIONS WITHIN 
DISTRICT III 


INTRODUCTION 


IMPORTANCE OF THE AREA 


This report covers an area of about 11,000 square miles in the 
western part of the State, comprising all or parts of the following 
counties: Adams, Brown, Calhoun, Cass, Fulton, Greene, Hancock, 
Henderson, Henry, Jersey, Knox, Madison, Mason, McDonough, 
Mercer, Morgan, Pike, Rock Island, Schuyler, Scott, Warren, and 
Whiteside (fig. 1). This district, one of eight into which the State is 
divided for purpose of coal investigation, is defined as the area lying 
west of the Longwall (District 1) and Springfield-Peoria (District IV) 
districts, and underlain by Rock Island (No. 1) and Colchester (No. 2) 
coals. 

Coal mining has long been one of the minor industries of western 
Illinois, but at no time has it been the chief industry. Nor, indeed, 
has the production of coal from this district ever been a large percent- 
age of the total for the State, as indicated in Table 1. Nevertheless, 

TABLE 1.—Relative importance of District III in Illinois coal production 


Production 
Year District III State Percentage of 
Tons Tons total for State 
Tei Omed Henne A 524,832 2,624,103 20. 
SE Os iii nee | 528,000 2,937,776 18. 
MSOO dive rhc cdenty ght. | 494,007 15,274,727 3.24 
Ie Oe ee eae ata ea ) 741,311 25,153,929 2.94 
JET aa eee 480,573 48,717,583 0.98 
th eed ae pa . 435,436 73,920,653 0.59 


the production in certain parts of the district has been noteworthy at 
times, and at present as in the past is not an unimportant factor in 
supplying local needs. 
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TOPOGRAPHY 


The area lies along the west margin of the State, and is, in large 
part, level prairie land. Sharp incision by streams in some parts of 
the area has resulted in considerable roughness and: marked relief. 
This is particularly true in the southwestern portion, including parts of 
Adams, Schuyler, Brown, and Pike counties. 

The elevations range from below 500 feet in southern Calhoun 
and western Fulton counties to over 800 feet in northeastern Mercer 
County. In general, the surface rises to elevations above 800 feet in 
both northern and southern parts, with low areas along prominent 
drainage lines throughout the district. The Mississippi and Illinois 
control the drainage of the area. In the north, the aajor tributaries 
are Rock River, Edwards River, and Henderson Creek; in the central 
part, Spoon River and Crooked Creek, and in the southern part McGees, 
Apple, Macoupin, and Piasa creeks. 

The topographic character of the area is of importance in con- 
sidering the availability of the coal. Deep incision by streams lowers 
the drainage lines below the coal beds in places, making possible ex- 
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ploitation of the beds by drifts or slopes, where otherwise shafts would 
be required. 

The district is well supplied with railways, but these are not of 
importance in the exploitation of coal in this area because under pres- 
ent conditions, very little coal is shipped by rail. 


STRATIGRAPHY 
Pre-PENNSYLVANIAN FORMATIONS 


Because of the overlap relation of the Pennsylvanian to earlier 
formations, the rocks beneath the Pennsylvanian are not of the same 
age over all parts of the district. In the northeastern part of the 
district in Henry County, Niagaran limestone of Silurian age under- 
lies the Pennsylvanian at shallow depth, while a few miles farther 
west it is replaced by the younger Devonian beds. Similarly, in cen- 
tral Mercer County, the Devonian base gives place to the still younger 
Mississippian rocks which appear to underlie the Pennsylvanian uni- 
formly throughout the rest of the district, even in the structurally 
deformed area of southern Calhoun County. Sufficient drilling has 
not been done to demonstrate the precise position of the boundaries 
of these three systems of rocks, although there is some reason for be- 
lieving that the Devonian rocks underhe the Pennsylvanian in most of 
. Henry County, while the Mississippian beds form the base throughout 
most of Mercer County. 

Although the character and age of the underlying rocks are of rel- 
atively small importance in the development of the coal resources of 
this district, the character of the surface on which the Pennsylvanian 
beds were deposited is of considerable importance. It is obvious that 
the determination of the nature of this surface is closely bound up 
with the identification of the base of the Pennsylvanian. Because 
information regarding the beds of the lower Pennsylvanian is derived 
entirely from records of drilling, it is practically impossible to use 
the ordinary criteria, fossils and structural relations, to separate the 
“Pennsylvanian from the Mississippian strata. In drilling, it is custo- 
- mary to rely on the identification of one of the two or three readily 
recognizable strata in the lower formation. ‘Thus, for instance, in 
Mercer County the base of the Pennsylvanian is placed at the top of 
the first prominent limestone penetrated, although it is obvious that 
some of the overlying clastic beds with thin intercalated limestones may 
belong to the Mississippian and yet on this basis be classed as Penn- 
sylvanian. 
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Another illustration of the difficulty encountered in fixing the 
base of the Pennsylvanian formations is found in western Henry 
County, where the uppermost Devonian includes 100 feet or more of 
black shale with thin limestone or sandstone above and below it, and 
where furthermore, the overlying Pennsylvanian in many places is 
known to include black shale of considerable thickness. In drilling, 
the top of the Devonian is commonly placed at the top of, the 
thick Devonian limestone. Thus, one record in northwestern Henry 
County records Pennsylvanian to a depth of more than 600 feet, in- 
cluding coal at depths of 99, 238, 311, 354, 479, 522, and 584 feet. 
Examination of this unique record shows that below the uppermost 
coal at 99 feet are a few feet of sandstone, underlain-by more than 
100 feet of blue shale, which is in turn underlain by 20 feet of lime- 
stone. Nowhere else in this region is such a sequence recorded in the 
Pennsylvanian system, whereas in an adjacent area to the west may 
be found comparable thicknesses of shale and limestone belonging to 
the upper Devonian. A correlation of this part of the record as the 
Devonian of western Rock Island County is therefore suggested, and 
on this basis it is assumed that exceptionally carbonaceous shales were 
reported as coal at the lower horizons. 

Less conspicuous and less readily explained discrepancies regard- 
ing the base of the Pennsylvanian are abundant in records of deeper 
drilling throughout the district, and have caused considerable diffi- 
culty in determining the base of the Pennsylvanian. It should be 
understood therefore that all statements in this report regarding thick- 
nesses of the whole Pennsylvanian, or of the basal member, and re- 
garding the character of the pre-Pennsylvanian surface are based on 
a somewhat arbitrary identification of beds which are not easily recog- 
nized either in drill records or from samples of drill cuttings. 

The surface of pre-Pennsylvanian rocks appears to have been 
subjected to erosive processes for a time sufficient to permit the de- 
velopment of a fairly even surface throughout the district. This sur- 
face is modified by local upwarpings, as in the Colmar region, Mc- 
Donough County, and is also in places incised sufficiently to give 
rather marked roughness, although no great relief. It is impossible 
at the present time to draw even approximate contours on this whole _ 
surface, but its character for smaller areas will be noted in the county 
reports, where data permit. : 
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PENNSYLVANIAN SYSTEM 


GENERAL RELATIONS 


Rocks of Pennsylvanian age underlie the drift throughout the 
area of District III, except for small linear tracts along Illinois 
River, Crooked Creek, and McGees Creek, where deep erosion has 
removed them. The area arbitrarily placed in District III does not 
comprise a geologic unit, as the beds in this District constitute a fringe 
on the main coal field of the State. Because of this relationship, the 
beds have certain lithologic characteristics which serve to contrast 
them with those of the important coal beds of Districts IV and VII 
on the east. 

In general, the Pennsylvanian beds range in thickness from a 
feather edge on the west to more than 250 feet on the east margin, 
beyond which Rushville (No. 5) and Belleville (No. 6) coals appear. 
Theoretically at least, the coals in District II] extend beyond the limit 
set for District III, but le at considerable depths below the surface. 
Insofar as this actually occurs, District III and the districts to the 
east coincide. 

Structurally, the Pennsylvanian beds are essentially flat, having a 
regional dip to the east and south toward the center of the main coal 
basin, which lies in the southeastern part of the State. This gentle 
“inclination is interrupted and modified by minor warps and folds 
visible in outcrops and mines in most parts of the district. 

Over most of the area the bed rock is concealed by a mantle of 
drift ranging in thickness to a known maximum of 233 feet, so that 
the determination of stratigraphic relations, structure, and coal re- 
sources for the District is based primarily on mine examination and 
scattered drill holes. 

The Pennsylvanian series in the Illinois basin is subdivided into 
three formations, which from the base upward are called the Potts- 
‘ville, Carbondale and McLeansboro. Recognition of these formations 
is by means of certain fossils,-which usually appear in the roof shales 

of Colchester (No. 2) coal and in the cap limestone of Belleville (No. 
6) coal. The Carbondale, or middle formation, includes Colchester 
coal at the base and Belleville at the top. All beds above Belleville 
coal belong in the McLeansboro group, and all below Colchester coal 
belong in the Pottsville. Inasmuch as by definition District [II in- 
cludes the area in which Rock Island and Colchester coals are the 
principal coals, this report is concerned with rocks classed as Potts- 
ville and lower Carbondale, the eastern margin of District III being 
placed just west of the outcrop of Springfield (No. 5) coal. In places 
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this boundary can be accurately mapped, but elsewhere, due to the 
heavy cover of drift, it can only be approximated and changes will 
doubtless be made on the basis of future drilling. 


CORRELATION 


As stated in the preceding paragraphs, the correlation of the beds 
within the Pennsylvanian depends upon the presence and recognition 
of Colchester and Belleville coals. It is clear that in the absence of 
these key horizons or in the failure of recognition of them, there is 
ample opportunity for miscorrelation. 

It seems well at this point to introduce some statements regarding 
the status of correlation in this part of the Illinois field so that the 
importance of critical data in stratigraphic work may be clearly indi- 
cated. 

The Pottsville formation includes the basal beds of the Pennsyl- 
vanian up to the bottom of Colchester coal.t Inasmuch as this coal 
bed has only a limited distribution in District II] there are compara- 
tively large areas where the top of the Pottsville formation can not 
be recognized. Furthermore, since the area under discussion lies at 
the margin of the Illinois coal field, the beds exposed, whether of early 
or late Pennsylvanian age, are mainly sandstone and sandy shale with 
little or no coal, the whole group being composed of notably lenticular 
members without good horizon markers. It is clear, therefore, that 
in the absence of the key bed, Colchester coal, there may have been 
included within the beds classed as Pottsville an indefinite thickness 
of strata which belong to younger formations. In correlating a given 
coal which lies in this marginal area, it is equally clear that without 
the key stratum, identification must be made arbitrarily, and should be 
held subject to later stratigraphic studies. Because of the wide varia- 
tion in the roof material over the coals of this district, they have been 
correlated mainly on the basis of thickness, the thickest coal of any 
section having been considered the main coal of that general region. 
In view of the lenticular form of all of these beds, it is clear that 
errors may have been made. 

In considering the beds classed as Carbondale, precisely the same 
factors of error must be considered. Hence it is fair to recognize the _ 
possibility or probability that the clastic strata of this age closely re- 
semble those of the preceding (Pottsville) time and have been con- 


1DeWolf, F. W., Year Book for 1909, Ill. State Geol. Survey Bull. 16, 


p. 179, 1910. (Although -there has been some tendency to include the floor 
eee the Colchester No. 2 coal with the Carbondale, the present practice of 
the Survey is to conform to the original definition and 

; x make the b 
precise base of the coal bed.) A ee 
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fused with them. Similarly, some of the beds classed as Carbondale 
belong in all probability to the following stage, the McLeansboro. 

It must be recognized, therefore, that any statement made in this 
report is based on the present accepted correlation, which may be in 
error to an unknown degree. So far as possible, repetition of this 
problematical error will be eliminated by the substitution of locality 
names of certain beds for the more generally used names and num- 
bers. For example, the coal usually classed as the Pottsville (No. 1) 
coal of the northwestern part of the State will here be called the Rock 
Island coal. Similarly, the term Rushville coal will be used instead of 
the more common Springfield (No. 5) coal, thus avoiding the impli- 
cation that this is identical with the main coal of the Springfield-Peoria 
field. 

Recent work in the northwestern part of the State has suggested 
the probability that some of the thick sandstones in that area which 
have been classed as Pottsville should be placed in the McLeansboro 
formation’. 

To what extent the massive sandstones which characterize the 
basal Pennsylvanian along the west margin of the field may occupy 
the same or similar position in the stratigraphic column can be deter- 
mined only on the basis of future detailed studies. 


POTTSVILLE FORM ATION 


The beds classed as Pottsville are mainly sandstones and sandy 
shales, frequently conglomeratic in the lower part. The upper portion 
in places shows a massive phase which may be widespread. Thin, 
and in most places lenticular, beds of limestone appear (fig. 2), but 
rarely occur in a section sufficiently large to justify an opinion as to 
their stratigraphic position. 

The coal beds are likewise lenticular, and though locally reaching 
a thickness of nearly 8 feet, the thicker parts are confined to small 
areas. In parts of the district, the workable coal lies in elongate basins 
roughly parallel with the margin of the field. In most parts of the 
district there is but one coal worked, although one or more thin coal 


_beds are present. Locally these may be thick enough to warrant ex- 


ploitation. 
sf _ CARBONDALE FORMATION 

Those beds lying above the Pottsville and below the McLeans- 
boro formations are included in the Carbondale which has at its base 
the Colchester coal and at its top the Belleville coal. 


2Savage, T. E., and Udden, J. A., Geology and mineral resources of the 
Edgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 161, 1921. 
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The beds of the Carbondale are predominantly clastic, mainly 
shale, although including minor thicknesses of sandstone (fig. 3) and 
few thin limestones. In thickness, the series ranges from a few feet 
in the western part of the district to about 175 feet at the east where 
the protecting cap limestone at the base of the McLeansboro appears. 
This variation is probably due to two factors: 1) differences in 


Fic. 2. Section of Pottsville beds including \ 
thinly bedded sandstone at base, overlain by 
shale locally carbonaceous, topped by nodular 


limestone which serves locally as a key stratum 
in Brown County. 


es 


original thickness, and (2) subsequent erosion of beds along the west- , 
ern margin. 

The coal beds of this formation, although showing a somewhat 
irregular distribution, are much more regular in their development 
than are the coal beds of the Pottsville. Thus, although they are pres- 
ent over larger areas without break, they do not show the exceptional 
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thickness which is exhibited locally by the Rock Island or Greenfield 
beds. The Colchester coal is usually about 24 to 30 inches thick and 
is noted for its uniformity over a given area. The Rushville coal is 
also rather uniform in thickness, ranging from 4 to 5% feet where 
worked. 

The Golden Eagle coal, isolated from the rest of the district by 
subsequent erosion of the connecting strata, has commonly been in- 
cluded with the beds of the Carbondale, sometimes as Colchester (No. 
2) coal and frequently as Rushville (No. 5) coal. 


Fic. 3. Typical section of Carbondale strata in Adams County. Below 
the 15 feet of till lies 3 feet of sandstone which grades down in 40 feet to 
a non-gritty shale comprising the basal 20 feet. 


MCLEANSBORO FORMATION 


Although as defined originally the area included in District I11 
did not include any beds classed as McLeansboro, later work by mem- 
bers-of the Survey has served to show that in parts of the district 
there are strata which lie distinctly above what appears to be the Belle- 
ville coal, the top of the Carbondale formation. It is necessary, there- 
fore, to indicate the area so classed and note briefly the character of 
the beds of this formation. 

The McLeansboro formation comprises more evenly developed 
strata than characterize the Carbondale (fig. 4). Except at the west 
margin, sandstones are relatively few, shales are thick, but in places 
enclose marine limestones which, although thin, are persistent and 
wide-spread. The coal beds, on the other hand, are less common than 
in the lower formations, and with a few possible exceptions are of 
secondary commercial importance because of their thinness. 

The area underlain by these beds is not yet clearly defined. They 
have been recognized, however, in western Rock Island, central Mer- 
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cer, and northeastern Adams counties, and doubtfully in central Mor- 
gan and southern Calhoun counties. 

Stratigraphically this formation is of importance since it includes 
certain marine strata which can be recognized readily. Among these 
are the cap limestone, and the red Rallsford shales over the Belleville 
coal, and in the east central part of the district the Lonsdale lime- 
stone. In the southern part of the district are one or more limestones 


Fic. 4. Typical section of McLeansboro strata in Mercer County. 
Below 20 feet of drift, partly removed at right, lie 5 feet of shaly sand- 
stone and 30 feet of clean shale with a thin carbonaceous zone at the base. 
Each bed shows little lateral variation. 


which can be traced for considerable distances. The most important 
of these are the Piasa limestone, named from Piasa Creek on which 
it is most excellently exposed, and the Golden Eagle limestone, well 
known in Calhoun County. These beds are of considerable value in 
stratigraphic work, since they constitute horizon markers which can 
be positively identified over relatively large distances or areas. 


SLRUGEURE 
RELATION TO GENERAL STRUCTURE OF ILLINOIS 


Lying at the edge of the main Illinois coal basin, the Pennsylva- 
nian beds of District III show a slight regional dip toward the central 
part of the major depression. This is barely perceptible locally but 
can be measured usually across a distance of several miles. 


STRUCTURE Pall 


There is no other general or major structure which affects any 
large portion of the district, and the regional inclination is of impor- 
tance only in stratigraphic studies, since the amount of dip is too small 
to be a factor in mining problems. 


Minor STRUCTURES 


Minor structures are abundant. These include small faults, low 
folds, and local warps of the strata which modify and conceal the major 
structure locally and are of considerable importance in mining. Plans 
for haulage ways, drainage lines and other general features of a mine 
layout can be made to take advantage of these natural conditions, 
which if disregarded, may be a source of much trouble, danger and 
expense. 

Determination of structure depends upon the identification of some 
one or more key beds occurring in a region. Since there is no one 
bed or group of beds distributed generally over the area included in 
District III it is impossible, with present data, to outline the structure 
as a whole. In several separate areas, however, one or more key beds 
are identifiable, and the major features of local structures have pre- 
viously been worked out in connection with detailed quadrangle sur- 
veys. These studies have been restricted to the middle portion of the 
district, from southern Warren County to northern Schuyler County. 

In the main, these structures have been determined with reference 
to the Colchester coal, the position of which has been indicated by a 
series of contour maps published for each area separately*. 

Structural studies on both Pennsylvanian and Mississippian strata, 
involving the relations of the two systems, have been made in Greene, 
Jersey, Madison and adjoining counties in connection with oil investi- 
gations made by the Survey. The results of this work, now being 
prepared for publication, are not available for this report, and the 
reader is referred to the forthcoming bulletin for details of structure 
in that portion of District III. 

Details of the other structures, where related to the matter of 
coal resources, will be noted in the several county reports. 


‘Hinds, Henry, U. S. Geol. Survey Atlas, Colchester-Macomb folio (No. 
208), 1919. 

Savage, T. I., Geology and mineral resources of the Avon and Canton 
quadrangles: Ill.,State Geol. Survey Bull. 38, p. 209, 1921. 

Savage, T. E., and Nebel, M. L., Geology and mineral resources of the La- 
Harpe and Good Hope quadrangles: Tll. State Geol. Survey Bull. 438, p. 9, 1921. 
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CHEMICAL CHARACTER OF THE COAL OF DISTRICT III 


Detailed reports on the ‘chemical character of Illinois coals have 
been published in Bulletins 3 and 27A of this series, and in Bulletin 
29 of the State Geological Survey so that a discussion of the quality 
of the coals in this district is not necessary. However, for conven- 
ience, tables giving analyses for individual mines (Table 2) and aver- 
age analyses for mines and counties in District III (Table 3) are 
here given. 

A very brief statement of the meaning of each of the several 
columns, which give the results of analyses in Tables 1 and 2, will 
doubtless be of service in rendering these results more intelligible, and 
therefore of greater usefulness to the average reader unfamiliar with 
the technology of coal. 

In the ‘‘Proximate Analysis” of coal no attempt is made to determine 
the chemical elements which make it up, but the constituents are resolved 
into four groups known as volatile matter, fixed carbon, ash, and moisture. 
The relative percentages of these are given in Table 2 as are also other 
features such as the heat value, amount of sulphur, and carbon dioxide. 

A recalculation of the results of each analysis is given on a second line 
to show the relative percentages of the constituents on a “dry” basis. Thus 
by the elimination of the 11.38 per cent moisture by calculation in analysis 
No. 12469, the 38.66 per cent of volatile matter becomes 43.62 per cent in the 
“dry coal.” 

The moisture content of coal though unavoidable is detrimental. Not 
only does the water displace its own weight of combustible matter, but in 
addition it absorbs heat when the coal is burned. Obviously, a coal of low 
moisture content is desirable. 

The ash in coal (chiefly compounds of silica, alumina, lime, and iron, 
together with smaller quantities of magnesia, titanium, and alkali com- 
pounds) is another harmful constituent. Not only does it displace its own 
weight of heat-forming compounds, and decrease the efficiency of combustion 
just as does the moisture, but in addition any increase in ash _ per- 
centage means a corresponding increase in the cost of handling the coal, 
by making both freight costs and costs of disposition of the refuse greater. 
Furthermore, certain types of ash contain such high percentages of iron 
and alumina that. they fuse easily and cause clinkering trouble in furnaces. 

The “volatile matter’ and “fixed carbon” columns give the relative 
amounts of gaseous and solid combustible matter. They are the heat- 
producing constituents. For domestic use a low-volatile coal is to be 
‘preferred because the ordinary domestic stoves and furnaces are capable 


*Parr, S. W., A chemical study of Illinois coals: Ill. Coal Mining Investiga- 
tions Bull. 3, 1916. (Edition exhausted. Analyses reprinted in Ill. Mining In- 
vestigations Bull. 27A). 

Parr, S. W., Purchase and sale of Illinois coal under specifications: Ill. 
State Geological Survey Bull, 29, 1914. (Mdition exhausted. Analyses reprinted 
in Il], Coal Mining Investigations Bull. 27A). 

Hawley, G. W., Analyses of Illinois coals: Ill. Coal Mining Investigations 
Bull. 27A, 1923. 
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TABLE 2.—Analyses of coal samples from mines in District III 


3 Proximate analysis of coal. 
“aI Ist: “As received,” with total 
| ee moisture, 
= (7) 2nd: ‘“‘Dry” or moisture free. 
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12469} 105} 3-21)Fulton........ 1 11.38 38.66 39.51 10,45} 4.52 87 PIAS (5 creer << 
Dry 43.62 44.58 11.80} 5.10 98 12905 14979 
12470; 105! 3-21)Fulton........ 1 11.42 38.17 40,07 10.34] 4.7 45 TTAOD| fo tetccree 
Dry 43.09} 45.24) 11.67) 5.37) .51 12880} 14934 
12471) 105) 8-21)Fulton...:.:.. 1 10,84 38.42 40,91 9.83) 5.61 D4 TODS beicie nee 
K Dry 43.09 45.88 11.03} 6.29 61 12959 14939 


5338) 19| 8-12/Mercer........ 1 13.23 40.29} 37.20 9.28) 4.37 41 LOM oe nce 
Dry 46.43) 42.88 10.69) 5.04 ar 7) 12797 14641 


5339) 19)  8-12/Mercer........ i 15.24 37.66, 35.73) 11.37) 4.80) 1.47 TO3DB iN sntutan 
Dry 44.44 42.15 13.41} 5.66) 1.73 12214 14478 

5340) 19} 8-12/Mercer........ 1 15,15 39.06) 38.48 7.31) 3.30 a Lis 11252) ........ 
Dry 44.44) 9 42.15 14.41) 5.66) 1.73 12214 14478 

5363} 19) 8-12/Mercer........ { 14.97 88.27) 37.07 9.69) 3.775 733 Ce wiconeecos 
Dry 16.03) 45.36 8.61) 3.89 19 13260 14760 

5364| 19) 8-12)Mercer.......- 1 14.46 40,42} 35.33 9.79) 4.23 69 LOFEO ects ve 
Dry 44.99) 43.61 11.40) 4.95 43 1249 14712 

5365} 19) 8-12)Mercer........ 1 14.07 39.95) 34.01 11.97) 4.55 78 105201. ye ees 
; Dry 7.24) 41.32 11.44) 4.94 59 12603 14551 

| 

5359) 18} 8-12)/Mercer........ 1 14.58 39.49} 36.82 9.11) 5.60 15 10894]..... 5 
Dry 46.49) 39.59 13.92} 5.29) 91 12247 14604 

5360} 18] 8-12/Mercer........ 1 15.07 38.14) 37.44 9.35) 4.85 34 LODO iijereetarome 
Dry 46.23) 43.09) 10.68) 6.56 18 12754 14642 

0361) 18) 8-12)Mercer........ 1 14.10 39.60) 36.7 9.57) 3,92 +23 JO956).ce ee eae 
Dry 44.91 44.01 11.02) 5.71 38 12705 14618 

537i] 17) 8-12|Mercer........ 1 17.%5 89.50) 34.61 8.14) 5.53 86 10435) eee 
Dry 48.03) 42.08 9.89) 6.72) 1.05 12687 14373 

5372). 17| 8-12)Mercer........ 1 17.50 38.78] 33.66 10.06) 4.51 29 10238) Scene 
Dry 47.00) 40.80) 12.20) 5.46 3d 12409 14372 

2641) 230) 7-09/Calhoun...... 2 10.62 38.13) 39.65} 11.60) 4.96)...... 11224]........ 
Dry 42.67) 44.36 12. 97)> 5.55) 50.0. 12557 14806 

5232 22} 7-12)/McDonough..., 92 19.35 31.70) 40.61 8.34] 2.31 137\ 10802). eee. 
Dry 39.35, 50.40; 10.35) 2.87 .46] 12898 14605 

5233| 22) 7-12/McDonough...| 2 16.46 33.94) 42.46 7.14] 1.71 sith DOGS re spiatere 
Dry 40.63) 50.83 8.54] 2.04 14 13246 14660 

5234] 22) 7-12)/McDonough...| 2 16,39 34.26) 41.36 7.99) 2.04 .33 LUO idl etn cetatecate 
Dry 40.97) 49.47 9.56) 2.44 40] 131301 14725 

9728) 213) 11-16)McDonough...| 2 14.89 35.48) 40.75 8588) (8.78). 10969}........ 
s Dry 41.68) 47,88 10.44) 4.43)...... 12887) 14678 
9729] 213] 11-16) McDonough... 2 16.83 34.68) 39.79 8.70 3.94)...... LOG2B cio atnie's 
Dry 41.71 47.83 10.46) 4.74)...... 12778 14565 

9709] 214) 11-16)Schuyler..... 2 12,34 38.11 42.29 7.26) 4.32)...... MLSS rere ieeta 
: Dry 43.48) 48.24 8.28) 4.92)...... 13507 15011 
9708) 214] 11-16)Schuyler..... 2 12.73 37.56) 41.88 7.83) 4. TGQ ie eremrerets 
Dry 43.04) 47.99 8.97] 5. 13316 14924 
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Taste 3.—Average analyses and heat values for separate mines and for 
counties in District ITI 


DISTRICT NO. 3—FULTON CO., NO. 1 COAL 
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of utilizing only a small proportion of the volatile matter. However, mod- 
ern steam-generating appliances such as are used industrially are so con- 
structed as to take care of the gases satisfactorily and either low- or high- 
volatile coal can be used with equal efficiency. 

Sulphur is present generally in the form of pyrite (iron sulphide). 
It is especially deleterious in the manufacture of coke and gas, and if asso- 
ciated with an ash of high lime and iron content it may help to cause 
clinkering. Otherwise it is not particularly harmful, for as a rule it dis- 
places a negligible amount of combustible material, and has some virtue 
in that it does not absorb heat as do water and ash, but produces about a 
third as much heat as does carbon. \ 

The “B.t.u.” column gives the calorific (heat) value of the coal in 
British thermal units per pound of coal. This value indicates the heating 
power of the coal and is therefore important as a means of comparison of 
different coals. In the calculation of this figure, account is taken of the ash 
and moisture present, as well as of the combustible matter. 


OD 
Cr 
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“Unit coal,’ on the contrary, takes account only of the pure coal sub- 
stance, free from ash, moisture, sulphur, or other impurities. Since the 
“pure coal” is essentially the same for any single mine from year to year, 
the ‘unit-coal” figure will remain practically unchanged; the ‘“‘B.t.u.” figure, 
however, will vary in proportion to the variations from place to place in 
the mine in the amount of ash, sulphur, and moisture present, and therefore 
for the average practical user, up-to-date B.t.u. values will afford a more 
satisfactory means of comparison of the coals than will the ‘“unit-coal” 
values, useful though they may be for certain purposes. 


PART II—COUNTY REPORTS 
ADAMS COUNTY 


GENERAL STATEMENT 


Adams County lies in the extreme west margin of the Pennsyl- 
vanian basin, and has but a thin veneer of “Coal Measures” over the 
Mississippian strata (Pl. I B). The Pennsylvanian is found mainly 
in Ranges 5 and 6 W. although apparently disconnected patches are 
found farther west as at Mendon, T. 1 N., R. 8 W. The system is 
thin, the coal of irregular development, and no extensive operations 
have been reported. 


PRODUCTION AND MINES 


The reports of the Department of Mines and Minerals for the 
last few years have shown no mines operating in Adams County, either 
local or shipping. Little or no production is therefore to be listed for 
this county. 


Aréa, underlain’ by) workable coalsn-seucawstereeent eieiaeicen tee cei 369 sq. mi. 

AVeLrd ge: THICKNESS 4.5. .cc5 Bal cetedotalspece toch ele alte teem tea ea here Oe meCa ge 24 inches 

AINoUNnt available orisinalllyanenuets cote cue sonia iene etree 838,720,000 tons 

Production; year ending June rs 0 923;cee ie ei eieletele, ohare rales tee eens y ae none 

Average annual production, OU9=1 923i easterlies Ceiaie ena rel eer ienerenae 20 tons 

Total production recorded |.sscws: sertorchihs eee ate ea eee 464 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM- 


The Pleistocene beds are not as thick in the eastern portion of 
Adams County as they are farther north. Records of borings show 
thicknesses ranging from 10 to 85 feet. These materials include the 
usual loess at the top, which ranges from 5 to 10 feet in thickness, 
with yellow or blue drift clays beneath. The differences in thickness: 
of the drift appear to be referable to the unevenness of the earlier 
rock surface. The thickness of the loess covering is, of course, greater - 


to the west, reaching a maximum of. 40 feet on the bluffs overlooking 
Mississippi River. 


(26) 
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PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds do not outcrop prominently, although 
along certain of the streams exposures are fairly abundant. Even 
though some portions of Adams County have been drilled rather ex- 
tensively in oil tests, the records kept for the Pennsylvanian portion 
of the section are unsatisfactory, and therefore little information is 
to be gained from most of the records of the borings. Such infor- 
mation as is available shows the thickness of the Pennsylvanian to 
range from a few feet to more than 140 feet. Worthen placed the 
maximum at 120 feet for the whole county. Difficulty of recognizing 
the base of the Pennsylvanian where it is in contact with some of the 
shales of the Upper Mississippian, makes it impossible to fix definitely 
the thickness of the “Coal Measures”. The figures given above may 
therefore be increased by as much as 100 feet. The following gen- 
eralized section is fairly uniform over the eastern part of the county: 


Generalized Pennsylvanian section for eastern Adams County 


Description of strata Thickness 

Ft. In. 
Biumestonenand und erclayay. tac chess cise anelaie aelesn so ereleroints <ltaneia exe betoneie 4 
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Salem LACK MISSI Omer SALE Concer iepeteiner teen cech elite) aie hs eile ic aetna rae ects ae 2 
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SAN GsLrole:siale TSCLIeSe asic lobed nicl ole er seme Rue aisge Sieyer matte lense at RL datas 
MoAsalepaLiew Mle: SAMASLOME,. cy cxmisnnuais <aevaletecsueeies os se leilereiaaoncasls 8 


Within the section the more prominent beds include a limestone 
25 to 50 feet above the top of Colchester (No. 2) coal, the coal itself, 
the nodular limestone 10 to 15 feet below and a black limestone 25 to 
° 35 feet below the Colchester coal. 

Worthen records the presence of three coal beds in the county of 
which the middle or Colchester bed is by far the most widespread. 
Examination of the area about sec. 17, T. 1 N., R. 6 W., in which 
Worthen’s No. 3 was reported, has not revealed such coal, and it is 


ao 
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possible that a change in the roof material over the Colchester coal 
in that vicinity led him to mistake the bed for one overlying the Col- 
chester. 

Coal No. 1, according to Worthen, included those patches of coal 
occurring along the west margin of the Pennsylvanian area, and which 
were unrelated to the main field. Differences in roof material, as 
well as in the character of the bed itself, led him to consider these 
as the outliers of a Pottsville coal. This may be their true relation, 
although it is possible that they may be either Colchester or a higher 
bed. 

The Colchester coal is fairly uniform in its development within 
the area mapped in the eastern part of the county. It-has been re- 
moved by erosion along major streams in the southeast part of the 
county, as along McGees Creek in the vicinity of Haselwood, and 
along the creek east of Richfield. The upland area is apparently uni- 
formly underlain by this coal. 


STRUCTURE 


The structure of the Pennsylvanian beds can be determined only 
on the basis of the attitude of the Colchester coal, the attitude of which 
in turn depends on the identification of this bed throughout the area. 
It is believed that the section which includes the Colchester coal is read- 
ily identifiable, and that therefore the identification of this coal in out- 
crops and mines is probably correct. Its identification in well 
records is obviously less secure. On this basis, however, the altitude 
of the top of the Colchester coal ranges from about 600 to 680 feet. 
These altitudes vary within short distances, however, and if any gen- 
eral inclination is apparent, it is to the north and east at a very low 
angle. TEarlier studies? in T. 1 N., R. 5 W. (Clayton Twp.) have 
suggested a doming of the Pennsylvanian in the east central part, but 
sufficient data are not at hand to show the relation of this to other 
minor structures. ) 


CoLCHESTER (No 2) Coa 


The main area for Colchester coal is the eastern two ranges from 
the north county line to the vicinity of Richfield, except along McGees 
Creek where erosion has removed the Pennsylvanian strata. A typical 
section, including the coal, is as follows: 


*Currier, L. W., Geology of northeastern Adams County: Ill. State Geol: 
Survey Bull. 43, p. 308, 1922, 
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Typical Pennsylvanian section including Colchester coal in Adams County 


Description of strata Thickness 
Ft. In. 
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The roof of this coal is commonly of gray shale, although it is 
locally replaced by a black “slate”, as in the above section. The floor 
material is generally unconsolidated, mainly clay, which is locally sandy. 

It does not appear probable from the general relations of the 
Pennsylvanian beds that the coal of this region will ever become com- 
mercially important. 


MENpDON COAL 


There is a small area in the vicinity of Mendon, T. 1 N., R. 8 W., 
where coal has been stripped to a limited extent. The correlation of 
this bed is not possible on present data, but the isolated position of the 
bed with reference to the rest of the Pennsylvanian of the county 
suggests that it is to be classed with the marginal beds, although it 
may belong to the upper rather than the lower part of the Pennsyl- 
vanian system. The coal shows a maximum of nearly 5 feet, but 
probably averages about 48 inches. The area underlain by this bed 
is thought to be extremely small, but because of the favorable thick- 
ness and cover it is considered as a factor in the resources of the 
county. A section of this coal is given: 


Pennsylvanian section including Mendon coal in Adams County 


Description of strata be Thickness 

Ft, In. 
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The roof is all drift where known, but is probably the usual shale 
or “slate” locally. The floor is a light gray clay in places, but is mainly 
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sandstone. These features indicate that this bed was deposited near 
the margin of the area of coal formation, and bear out the suggestion 
that it is an original outlier of the main coal field. 


BROWN COUNTY 


GENERAL STATEMENT 


Brown County lies near the west margin of the coal basin, and in 
its general geology closely resembles Schuyler County to the north— 
that is, the beds of the Pennsylvanian are thick at the east margin 
of the county, but thinner in the west, appearing to overlap the Missis- 
sippian limestones over most of the county. They have been elimi- 
nated entirely along McGees Creek in the southern part of the county, 
and along Crooked Creek in the northern part (Pl. 1B). 


PRODUCTION AND MINES 


Very little mining has been done in the county, most of it in the. 
vicinity of Damon, Mt. Sterling, and Ripley. The report of the De- 
partment of Mines and Minerals for 1923 lists but one mine, produc- 
ing a total of 150 tons. The report for 1920 gave six local mines, | 
producing a total of over 3,000 tons. 


Area. underlain” by sworkable scoala ccrassic cies © saccatensuciet clslieneisesiceess 182 sq. mi. 

Average thickness: css kee tisen js shoe karasue Coe eo ane ne eo ve RR RaEN er enens 24 inches 

Amount available*oni ginaillivaic ris ateuscekeee sisi perature aye ieee 412,820,000 tons 

Productions year ending) jumers0 cl 9 2oc cy ore epee ices ei eaiesen ar ena nme ste 150 tons 

Average annualvproduction,, 1919-0923. scenic, sent cis aracte ati seaeeralletene tals 4,668 tons 

Total production récordedy ses ser ee eae ae eee 26,489 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene is not exceptionally thick over the county, as it 
averages about 30 or 40 feet. Locally, on account of irregularities in the 
bed rock surface, it reaches a maximum of 120 feet. These beds are 
mainly drift, boulder clay, with some sand and gravel, capped in most 
places by the unconsolidated loess. Along McGees and Crooked creeks 
and Illinois River, the alluvium deposited by these streams reaches © 
considerable thickness. One well near Crooked Creek records 210 
feet of alluvium above the bed rock. The loess also is locally 100 
feet thick, but is much thinner except near the Illinois bluffs. 
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PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds found in the county belong in two for- 
mations, the Pottsville and the Carbondale. The Pottsville formation 
relatively thin, ranging from 6 to 50 feet in thickness, comprises soft 
gray or white fire clay, sandstone, and locally a thin limestone. . Rare- 
ly a thin carbonaceous bed appears. Near LaGrange, the following 
Pottsville section appears® : 


Section measured near center sec. 29, T. 1 8., R. 1 W. 


Description of strata Thickness 
Ft. In. 
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The Carbondale has a maximum thickness of about 130 feet and 
consists of shales, sandstone, thin limestones, and locally Rushville 
coal and more uniformly Colchester coal at the base. A typical section 
of the Carbondale for the northern part of the county, as given by 
Nebel’ follows : - 


Generalized section of the Carbondale formation in the north half of 
Brown County 


Description of strata Thickness 
Ft. In. 
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® Nebel, M. L., Brown County: Ill. State Geol. Survey Bull. 40, p. 30, 1919. 
™Idem, p. 29. 
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Generalized section of the Carbondale formation in the north half of 
Brown County—Concluded 


Description of strata Thickness 
Ft. In. 
Limestone, shaly fossiliferous (Key horizon No. 5)............ 2 6 
Clay--shales,- DIUGs “SANG 2:25. < clecccacesuene whee Ra asec eee ee en eaee 20 6 
bimestone;black> -septarian ccc. ce cate ee chee are eee ee a! 
Shales, black, bituminous, thin-bedded (black slate)........... 3 
Now2ucoal key horizonviNoy-4:) acre siecwercccahehn ol Celia iaeierereiceaaeiens 2 
141 6 
STRUCTURE 


The following quotation from an earlier report of the Survey 
presents all available information as to the structure of the Pennsyl- 
vanian strata in Brown County*: 


DETAILED STRUCTURE 


“The detailed structure was worked out by obtaining the elevation of 
seven key horizons. The most uniform and most reliable of all these 
horizons is No. 2 coal, and it was selected as the one most likely to show all 
details of structure. Its elevation above sea level was determined either by 
direct leveling or by computation from the elevations of the other key 
horizons, and a structure-contour map constructed by drawing lines through 
all points of equal elevation. The following structures were revealed: 

“In general the coal dips to the east, but it has a rolling surface upon 
which are developed small domes, anticlines, terraces, and synclines. The 
maximum elevation attained is 653 feet in sec. 5, T. 3S., R. 4 W. (Fairmount 
Twp.), just over the line in Pike County. The coal in the southwestern por- 
tion of Brown County is high, with a decline to the east of 123 feet to an 
elevation of 530 near Illinois River. In the northwestern portion of the 
county it is again high, rising to an elevation of 617 in sec. 29, T. 1 N,, 
R. 4 W. (Pea Ridge Twp.), and decreasing to the east to an elevation of 516 
in sec. 24, T. 1 N., R. 3 W. (Missouri Twp.). Outcrops are almost lacking in 
a broad belt across the central portion of the county so that it is impossible 
to predict the structure in that area. 

“Covering most of T. 2 S., R. 3 W. (Elkhorn Twp.), and parts of adjoin- 
ing townships is a broad terrace upon which lie three small domes. The 
terrace has an elevation of about 580 feet above sea level. A small dome 
covers most of sec. 1, T. 2 S., R. 4 W. (Buckhorn Twp.). At the apex of the 
dome in the NE. \% sec. 6, T. 2 S., R. 3 W. (Elkhorn Twp.), the coal has an 
elevation of 607 feet and is about 30 feet higher than to the north and east. 
To the south and west there is only a slight decline. s 

“In-see. 7, 8,9, 17, and 18, T. 2) Ss) Ri 3. W. (Elkhorn Twp) isyan 
irregular flat dome upon which the coal lies at an elevation of 600 feet or 30 
feet higher than in the area to the north and east. 


8’ Nebel, M. L., Brown County: Ill. State Geol. Survey Bull. 40, p. 44-46, 1919. 
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“A broad terrace at an elevation of 580 feet covers most of the southern 
half of T. 2.8., R. 3 W. (Elkhorn Twp.), with a slight doming in secs. 13, 24, 
and 25. The apex lies at 596 feet in section 13. To the east the rocks dip off 
rapidly, so that the apex of the dome rises about 50 feet. To the west there 
is first a gentle dip, then the rocks rise into a sharp anticline. 


“Hxtending almost due north in secs. 16, 17, 20, 21, 32, and 33, T. 2 S., 
R. 4 W. (Buckhorn Twp.), is a sharp anticlinal nose on which the ¢oal lies 
50 to 60 feet higher than to the north, east, and west. The shape of this 
structure on the south has not been determined, since field work extended 
only a short distance south of the county line. The highest known point is 
in the NW. 44 sec. 5, T. 3 S., R. 4 W. (Fairmount Twp.), Pike County, where 
the coal lies 653 feet above sea level. To the west the coal dips steeply into 
a narrow syncline, while to the east it slopes gently toward the broad terrace 
in T. 2 S., R. 3 W. (Hikhorn Twp.). It is possible that additional data in 
Pike County will modify this structure, and that the coal may rise even 
‘higher to the south. 

“In T. 1 S., R. 2 W. (Cooperstown Twp.), is an area of uplift, but out- 
crops are very few in this township, and it is impossible to outline the 
structure accurately. The data available suggest a broad dome with its apex 
in sections 27, 28, 32, 33, and 34, in which the coal lies 20 to 30 feet higher 
than in the area to the west, and 50 to 60 feet higher than in the area to the 
east. It slopes off gently to the north and south. 

“In T. 1 N., R. 4 W. (Pea Ridge Twp.), is a dome with its apex lying in 
sections 20, 21, 28, and 29, at an elevation of 617 feet. It is 30 feet higher 
than to the east, south, and west. To the northeast it flattens out into a 
broad terrace, covering sections 2, 3, 9, 10, 15, and 16 at an elevation of 590 
to 600 feet. In sections 13 and 14 of the same township is a slight dome aris- 
ing about 20 feet above the surrounding territory, and sloping off into a low, 
narrow anticline to the northeast in secs. BsMlOs Up ee O yee. CLINI Ete ro me Ws 
(Missouri Twp.). 

“A narrow strip across the northeast corner of the county, covering parts 
of Missouri and Ripley townships, was studied in 1914 by Morse and Rich.t 
The structural relations suggested by them have been slightly modified by 
new data, obtained in the course of the present work, but no important 
changes need be made. A dome exists in sees. 1, 2,11, and 12, T. 1 N., R. 3 W. 
(Missouri Twp.), as indicated by their work, with a large syncline to the 
southeast. The broad Ripley dome in T. 1 N., R. 2 W. (Woodstock, Schuyler 
County, and Ripley, Brown County), is best interpreted as a terrace, since 
the new data indicates that- the contour lines do not close around the 
south end. ; 

“A small syneclinal basin lies in secs. 8, 9, 16, and 17, T. 1 S., R. 3-W. 
(Mt. Sterling Twp.), completes the list of structures brought out by the con- 
tour map.” 


; 1Morse, Wm. C., and Kay, Fred H., The area south of the Colmar oil field: 
Ill. State Geol. Survey Bull. 31, pp. 8-36, 1915. 
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CotcHEsTEer (No. 2) Coat 


The Colchester (No. 2) coal is present over a large area lying be- 
tween the valleys of Crooked Creek and McGees Creek. Here it is 
uniformly about 2 feet thick, without partings and of good quality, 
as elsewhere in this part of the State. The roof is black shale 
except in the northern part of the county where from one to eight 
feet of gray shale come in between the black shale and the coal. The 
floor is gray clay, sandy in places, about three feet thick. 


In the extreme eastern part of the county, near LaGrange, T. 2 S., 
R. 2 W., is a small area which is presumably underlain by Colchester 
coal of usual thickness. The coal and accompanying strata essential- 
ly duplicate those in the larger field to the west. 

Between these two fields, an area comprising nearly one-third of 
the county, no workable coal has been reported. 


Mount STERLING COAL 


In the immediate vicinity of Mt. Sterling, sec. 8, T. 1 S., R. 3 W., 
a coal ranging from two to three feet in thickness was mined for a 
time. This lies above the Colchester coal, possibly at the same horizon 


as the Rushville coal of Schuyler County, and is therefore here called 
the Rushville coal. 


This coal is recorded in but a few places and does not appear to 
be of. importance in an estimate of the resources of the county. While 
it underlies an area that may be as large as three or four square miles, 
it is apparently too irregular in its thickness to be of any value for 
mining. 


BUREAU COUNTY 


GENERAL STATEMENT 


Only the western part of Bureau County is included in District 
II] (Pl. IA). This area lies at the extreme north edge of the Illinois 
coal basin, the margin of the “Coal Measures” passing through T, 17 
N., in ranges 6 and 7 E. The thickness and character of the Penn- 
sylvanian beds suggest that they once extended farther north but 
have been partly eroded. The precise boundary of the rocks of this 
system is not known, but the workable coal extends little if any north 
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PRODUCTION AND MINES 


While at no time an important item in the total production of the 
county, there has always been a small tonnage won from this district 
for local use. The abandoned mines near Sheffield were among the 
first ones opened in the county, but at present the operations are in 
the next township west. The 1928 report of the Department of Mines 
and Minerals lists 5 mines from this part of the county. 


STRATIGRAPILY 
PLEISTOCENE SYSTEM 


Except along stream valleys, all bed rock is concealed by the sur 
ficial deposits. These comprise the usual glacial and recent materials, 
unconsolidated, and very irregular in extent. ‘They range in thickness 
from less than 10 feet to more than 100 feet. West of Sheffield, in ‘IT’. 
16 N., R. 7 E., the loose material is thinner than to the south, but east 
of Sheffield the cover is thickest. The records across the line 
in Henry County showing more than 200 feet of drift suggest deep 
erosion of the Pennsylvanian beds. This may extend in to the area 
about Neponset, T. 15 N., R. 6 E., where there are no records of bor- 
ings. 

PENNSYLVANIAN SYSTEM 


Outcrops of the Pennsylvanian rocks are rare and the lack of 
adequate drill records makes impossible more than generalized state- 
ments of the character of these beds. Typical sections are exposed 
along the creek east of Sheffield. Here the uppermost beds are sand- 
stone, about 15 feet thick, underlain by about as much shale. Below 
these are two calcareous beds, the upper a massive argillaceous bed, 
the lower a limestone ranging from 1 to 2 feet thick. Still lower 
is a shale zone about 3 feet thick, in places sheeted and hard, but 
elsewhere soft. Under this variable cover is a coal of fairly uniform 
development, about 4 feet thick and having a light gray, sandy 
underclay. 

The recorded logs for this area show similar successions of beds, 
mostly sandy shale or sandstone, with little coal and an occasional bed 
of limestone. As is to be expected in an area so near the margin of 
the Pennsylvanian coal basin, the rocks show considerable variation 
from place to place. The coal itself ranges from a few inches to five 
feet, but carries a shale parting near the middle in most places. Other 
clay partings occur locally near the bottom of the bed. In places the 
roof is black shale or soapstone, elsewhere sandstone, and less com- 
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monly the cap limestone comes down to the clod over the coal. The 
following log is typical of the beds in this region: 


Typical log of Pennsylwanian strata in Bureau County 


| Thickness Depth 
Description of strata 7s eat? — = 
ile Tn. iG: In. 
Soil and clay asso ieee ete 12 
Sands cit kde kee eerie ae 3 f 15 
DANAStONEes: SOL eee ee crate eter | 3 4 18 
Claye sivaleipataeion nie ci cattxe Smet eteeate lee 7 73 25 ne 
Shale client ae aes weeny erpeer vce heaves 4 36 4 
Flardict ck Wiies.cannis cence ont een ene a 8 37 $ 
SHER eaWeletea oe ae eto teen hea ha 1 rs 38 ae 
Coal-Shetield= GNOi6)im v2.ckas- toe eraee)s 4 5 42 5 
Light shale-lime nodules. .:. 7.1... : 31 3 le 8 
Light sandy shale nodules............| 19 92 & 
SHAS, oayeeers suc wan datan ates ace eke | Path 119 8 
Sandstone shale sts ssvser sen oie 6 125 8 
Shale; dark: andserayiina. ton eee 35 160 8 
Shaleverawatee nee ee eer eee | 46 te 206 8 
Shale vii eh rar tao eek a eens eee be 4 ae 210 8 
Sales OT ayes cticis eh ona eee eee ee 4 6 215 2 
Shaler ohitycs gsc ee ee etn eae 2 | 10 218 
HMossilolimestonenne.seaee een eee gta 8 218 | 8 
Staten [maces aot tae nee 2 | Sopa ae 
Shiaile: da vlks Saree. enae tear eee 5 6 226 | 2 
SIALC iat iiten host teehee eet ee eee 2 8 228 10 
Staley elit Soccee au s,s Scent oe eee epee 6 Ne 234 10 
Slaten ct ieweu oa: eerie ae Noe eee a 10 235 8 
Shalovand sand. letter ibe = || 6 247 2 


Few beds in the section can be recognized definitely. The series 
of five beds above the coal in the log belong clearly to the se- 
quence which always accompanies this coal in Bureau and adjoining 
counties. The “hard rock” is the limestone which uniformly carries 
fossils, among which is usually the fusulina that has long been con- 
sidered an index fossil for the Sheffield coal. Z 

Other coals appear in the area in places, but are less frequently 
recorded than in the Sheffield area. At a depth of more than 150° 
feet there is in places a 3-foot bed which has been correlated with 
the “third vein” of the La Salle area. A 2-foot bed of coal has — 
also been noted in some parts of this region lying 25 to 40 feet above 
the Sheffield coal, 
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STRUCTURE 


So far as the data at hand indicate, the Pennsylvanian beds of this 
part of Bureau County are essentially flat-lying. Local arching of a 
few feet is noted in all mines, but no general deformation is recog- 
nizable. In most mines, also, are small fractures and slips of the rocks 
enclosing the coal, too small to. be considered important structural feat- 
ures. 


SHEFFIELD COAL 


The most important coal of this portion of Bureau County is the 
4-foot bed which is found at shallow depths near Sheffield. It was 
deposited irregularly over the south two-thirds of T. 16 N., in ranges 
6 and 7 E., so that while locally it is of workable thickness, there are 
considerable areas in which it is too thin to be of value. There are no 
data on this coal for T. 15 N., but from its presence in the adjacent 
portion of Henry County it seems probable that it will be found here 
also. On this assumption, this part of the county should be included 
within the area mapped as containing workable coal belonging to this 
seam. 

The coal ranges in thickness from a few inches to a maximum 
of 5 feet. In most mines it reaches maximum thickness, but the 
average 1s about 53 inches. 

The Sheffield coal is somewhat variable in quality, but is in gen- 
eral a better coal than others in this region. It is hard, mostly bright, 
with sub-conchoidal fracture. It is plainly laminated, with mother 
of coal partings. It contains some calcite and gypsum as well as pyrite 
as impurities. The pyrite is much more common in the zones of frac- 
ture which are common in parts of this bed. Elsewhere it is of little 
consequence. A shale parting from % inch to 2 inches thick com- 
monly separates the coal into two benches. This is not everywhere 
present, but is commonly considered diagnostic of this bed. 

A cap limestone is usually present over the coal, but separated 
from it by a few inches to several feet of shale. The shale is light 
gray to black and may be soft and loose or may be sheeted, hard and 
“frozen” to the coal. In the latter case it has to be drawn with the 
‘coal. Locally the shale top is gritty enough to be classed as sandstone, 
but this phase commonly grades to the true shale in short distances. In 
places, however, as near Sheffield, the beds normally over the coal 
have been eroded, and replaced by a later sandstone. Locally such 
sandstones “cut out” the coal, 


i 
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The floor is hard underclay, light in color, and containing at or 
near its base calcareous matter either as nodules or as a distinct bed 
of lenticular shape. 

The following notes from one of the mines in this region show 
typical conditions for the Sheffield coal: 

Shaft: 51 feet deep; surficial material 9 feet. 

Roof: Limestone, with slate up to 54 inches beneath. 

Coal: Maximum thickness 62, minimum 48, average 58 inches. 

Floor: Shale, light gray, dry; does not heave. | 

Notes: The coal lies in an east-west trending basin; it is affected by a 
number of “horsebacks”, which occur in a zone near the shaft. Pyrite is 


common in Bureau County and near the horsebacks, but the coal is un- 
usually clean elsewhere. 


OTHER Coat BEDS 


Over part of the area, as near Buda, T. 16 N., R. 7 E., a coal aver- 
aging 24 inches in thickness is reported from 25 to 40 feet over the 
Sheffield coal. It appears to have an extremely irregular disposition 
and to be of inferior grade. It is therefore not considered in the esti- 
mate of coal resources for the county. Another bed, lying between 
100 and 200 feet below the Sheffield coal, is recorded near Sheffield. 
This is probably the coal mined near Tiskilwa and recorded in a log 
from Annewan in Henry County. It is tentatively correlated with 
the “Third Vein” of LaSalle County. No data at hand indicate this 


as an important bed and it is not considered in the estimate of the 
county’s resources. 


CALHOUINSCOUNGEY. 


GENERAL STATEMENT 


Calhoun County lies in the extreme southwest corner of District 
III, and is separated from the main coal field by both Illinois River 
and a structural deformation which brings the Mississippian rocks to 
the surface on the northeast (Pl. 1B). As a result, only the extreme 
southern part of the county is underlain by “Coal Measures”, and a 
very limited area is involved. , 


Propucrion AND MINES 


But one or two mines have ever been operated in the county. In 
recent years, no mines have reported production but between 1885 and 
1912 from 2000 to 6000 tons were produced annually, mainly in con- 
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nection with clay mined for paving brick or sewer pipe in the vicinity 
of Golden Eagle. 


Arcamindeniain: by workable Coal sac sia scateret« ieee cierto eth vercleuc crepe eels 8 sq. mi. 

NV CTASEUTMICE MOSS: sterey tue vais aeiaveltisie vaste estates et anavanrens fer sbalieksjetoiehay is ots) eeciena ls 24 inches 

AUNOUNT Mavala DLE: « OLL SIM ALY: se. ches a, caus dae eR ete as oh oe eices okies ait 17,900,000 tons 

Rnoductiong-year, Ending SUNeSt SO; OAS peucst-ne euw-iteietiay op alcnc ttrsiias ajeta/s (ete~s) ocaie none 

Averagcorannual production, LOLO-1 923 Sy cotsrasuuewctstuenseavere sce sere tvetoteel et acai none 

OLA ADLOGUCTIONS TeCOTASO sci vcinve cio cis cus cotonietste olson Pease ee 96,087 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The drift in the area underlain by Pennsylvanian rocks is largely 
loess which caps the bluffs along both the Illinois and the Mississippi. 
The till below the loess is relatively thin. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds outcrop in gullies of T. 13 S., ranges 1 
and 2 W. ‘The boundary of the Pennsylvanian areas can not be ac- 
curately mapped, and it is placed at the 520-foot level arbitrarily upon 
the elevation of the base at Golden [agle, as well as upon the assump- 
tion of horizontal attitude. The section for the county, as given by 
Worthen’, is as follows: 


Typical section of Pennsylvanian strata in Calhoun County 


Description of strata Thickness 
a ae. In, 
Sr NEM DT ONV. Mie 5 reese (oles Sr euetettegaysvauets Ge, putt cene eke hsme rate epee stele a Tacearaie 6 
MAMestOnes aay, CONEY CUIOMALYic.a viccyerels creas, vieye wionstetsy artis clare ecie 5 
Shale, sandy brown and concealed interval...................-. 65 Ac 
(Oa Meee ee ee eieee ec tales raha seshie a tccasn tabi euavede year oroneWegotanoaenehecchemile cs tena tesa inane eke are oe 4 
Clayasha lesan dail ON s OPO. tts sac rcknreys arene treme ter hala cee cay cay cha Uae 2 6 
COSC IEDU A lopsi Scheel OUI ORSON RE EEC OTR Ot ec Cee acres en ereRe, rem 2 2 
IasleCien CORNY, 5 ch Ai eas cee AN Ree Ne HS Oi eon Sane eDiets cite eee 3 
Glayashaleneradin= downs toy DLAC ke parma sierciets ie aust-u-usbaiers eee er cep ere ts 12 
Sandstonerandesama yo Sales cs cre eer sis eo tieehsp tier etemiicvet ferns ete wen 25 


ANUISSISSIPDIAM MiNVESLOMeS. ois dre eyateiey eral ccnticee’= oe tance sy beasts Se rae aes 


In this section, the prominent beds are the upper concretionary 
limestone which contains fusulina and the 2-foot coal near the base. 
“According to Worthen, the black shale below this coal probably corre- 
sponds with a lower coal bed, but no such coal has been found within 
the county. 


» Worthen, A. H., Geol. Survey of Illinois, Vol. IV, p. 16, 1870. 
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STRUCTURE 


No information is available regarding the structure of the coal 
beds, either for the county as a whole or for the workings of the mine 
at Golden Eagle. On the basis of the general geology of the region, 
it is assumed that the Pennsylvanian beds are essentially flat, although 
variations from this attitude are to be expected. 


GOLDEN EAGLE COAL 


So far as known, coal has been found only in the following four 
places in the county: the NW. 1 of sec. 10, the NE.-% of sec. 24, 
the NW. - Of sec. 36) hy id Sakae Wissandsinnieipanihoncecumls 
T. 14 S., R. 2 W., in which the Golden Eagle mine was located. The 
coal is oe 24 to 30 inches thick, appears to be relatively free from 
sulphur, and in general the equal of the average western Illinois coal. 
There is about 2% feet of clay shale for roof, the upper part ferru- 
ginous. The 4-inch coal overlying this shale, which was classed by 
Worthen as a distinct bed, does not appear to be found elsewhere in 
the county, and perhaps should be considered a local development. 
Below the coal is fire clay two or three feet thick, which grades down- 

ward to black bituminous shale. The thinness of the bed makes it 
expensive to mine and it has therefore not been worked for the past 
ten years or more. 


CASS eC OWN 


GENERAL STATEMENT 


Cass County lies along the east margin of the area included in 
District II], and shows a general section resembling that of eastern 
Schuyler County to the north (Pl. I B). The “Coal Measures” 
are relatively thick and include in the thicker portion beds which over- 
lie Rock Island and Colchester coals. 


PRropucTIon AND MINES 


7 


Production from this area has been somewhat irregular, but at no 
time of more than local importance. In 1922, four mines producing 
less than than 7,000 tons were reported, and in 1923, six mines pro- 
duced about 9,000 tons. These are in the vicinity of Chandlerville, 
in the northeastern part of the county, Ashland in the extreme south- 
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eastern part, and in the bluffs east of Beardstown in the western part 
of the county. 


Area NnGenlain: Dy< workable rCOal wea accsis sv ctreseniie cbektrarsuetesiciemtresselene ake 265 sq. mi. 
PCVOT AS OI EM CEILS Sat iah eh tills ate ar nteh bin eneaa ie mRSeRMSESY Hemme mT Mn te ate weer aVeueere.s 36 inches 
FAUMOTIMEAVALLADLO OTIEUMAIVY «5... sale cuca e.abeliesduearsretelse one amedenetese & 897,000,000 tons 
Produetions year, CHhaime: JUME 00). LOA Ser tan cava eteub clay chet si aie tebarey sore 9,014 tons 
ACVOrALe atin UAL Production, LO TD9=1923 4. deus coctsie siete chs casleleres G 27,226 tons 
LOLA DROCICLIONS TECOLCCOHI 51a ems ninkocekaysReueenerae teach etatdersieoncere teres 182,609 tons 


STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The surficial deposits in Cass County are known to be rather heavy, 
as moést well logs show about 100 feet of unconsolidated material over 
bed rock. A maximum of nearly 200 feet was reported from a well 
near Virginia, T.17 N., R. 10 W. Details of the character of the de- 
posits are lacking, however, and only a general statement is possible. 
Below a cover of fine loessial clay, from 5 to 20 feet thick, lie varying 
thicknesses of boulder clay, sand, and gravel. In places these have 
been found to contain much water. The floodplains of the Illinois 
and of the Sangamon are underlain by recent alluvium to considerable 
depths. 


PENNSYLVANIAN SYSTEM 


All of the county is underlain by “Coal Measures”, except a nar- 
row strip near Illinois Rivef and along Sangamon River in the vicinity 
of Chandlerville. In these areas Mississippian rocks are exposed. 
The Pennsylvanian ranges from 10 feet to more than 250 feet in thick- 
ness, and shows the usual series of impure sandstone and shale with 
several thin limestone and coal beds. A shaft log from near Bluff 
Springs, T. 17 N., R. 11 W., shows the following section: 


Log of shaft near Bluff Springs, T. 17 N., R. 11 W. 


Description of strata : Thickness Depth 
; Ft. Ft. 
SOM (LOCSS) mutta sce iaierers a Fa ata: caattenebe ste telies Lam eck cote eee 15 1b 
* . Sandstone, brownish, with plant impressions.............. 13 28 
EOS TOMOMs (ND LILOATO CK)! stizersyevelepate «i Snavetoy suns se cheratencrateeetmep see 2 30 
Clanmchialown (Ge SOADSHOMC? )idwaie sees shots stra grtsconee hte 12 42 
(Chaya 5 Bem ere as Rhee Ceo eR RRP ERTL oO RT ORO aS ec ae oe aghe.c opt Obie 3 45 


EPMrONClayi VOU vy LATGe cr sc0:<femivisretor ckeleqein alot sbaiele leuliatenn seayelete is 4 49 


42 COAL RESOURCES OF DISTRICT III 


The coal here listed is probably the same as that mined at a depth 
of about 200 feet at Virginia, where a boring for coal shows the fol- 
lowing section: 


Record of coal boring near Virginia 


Thickness Depth 

Description of strata : 

Ft. | In. Ft. In. 

Pleistocene and Recent systems........ is BF eS) 
Pennsylvanian’ system...) cael 
Sandstone eben meat eee 71 ii) |. Ase ae ele 
imestones hand sever leer: wha sate, 1 il 188 th 
Shiales blacks scuschictponetetie et ene coees 2 6 190 6 
Shales clayistt:.. neve octets a cee 10 3 200 9 
Coal, Colchester (No. 2)........... 3 6 204 3 
Fire clay (base of Carbondale)... 3 a8 207-— | 3 
Shale, blackw sense eit ek eye ah 3 207 6 
Shalesclay oat cei ewe eee 7 6 215 
Glays Sp Otter Siy..: 5 i.) teaceeorreucner ste ttet | 13 os 228 ae 
COal sk ea eee rene eee ey 2 228 2 
Sandstone and shale............. 0. 6 1 934 | 3 
(COP Gian Bandas Othe a5.0 } 3 234 6 
Sandstone and shale eae 6 9 241 3 
Horizon 

COA inno Sherer) teat ere of Pic 8 241 11 
Sandstone and shale Nowe 16 4 258 3 
Coal AR Scie & ae toe cant 3 258 6 
Sandstonem.. ieee eee 2 9 261 3 
Coal ittatd eee ere oh 2 261 a 5 
Sandstone and shale.............. | 3 2) 265 2 
Clay: .shalewcnta os os hme Bees 4 269 2 
Sand stones. j.a-ssae ce eee 7 5 276 a 
Rock, hardisilieeouss suc secs 2 278 a 
Clay-(shalle. ic sania ee eae ree 2 6 281 a 
Rock shard, ssiliceouss seria eee 3 6 284 7 
Shales hards 2neenseei cee ae 2 10 287 5 


\ 


It is not improbable that approximately the lowest 10 feet in the above 
section belongs with the Mississippian system. 

The geology of the “Coal Measures” of Cass County has been 
adequately discussed in an Illinois Mining Investigations bulletin? 
from which the following paragraphs are quoted: 


“Since the line of outcrop of No. 5 coal nearly coincides with the east- 
ern boundary of the county, it is believed that most of the area is underlain 
by Pennsylvanian strata older than No. 5 coal, that is by strata of lower 


Cady, G. H., Coal resources of District IV: Ill. Coal Mining Investigations 
Bully 26, -p: 62,1921, — 
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Carbondale and Pottsville age. These formations contain at least one, and 
probably two beds of coal, neither of which apparently is more than three 
feet thick. The most widespread of these coals is the No. 2 (Colchester, 
Murphysboro, or LaSalle ‘Third Vein’) coal which outcrops along the I1li- 
nois and Sangamon valley bluffs between Bluff Springs and Chandlerville, 
and has been mined at Virginia at a depth of about.200 feet. It is probably 
this same bed which at one time was mined at Ashland at a depth of 205 
feet. As the identity of this coal is not determined, and as it may be 
younger than No. 2 coal, it may be the same as a bed encountered in a 
drill hole just south of Springfield, between 50 and 60 feet below No. 5 
(Springfield) coal. 

“The correlation of the coal mined at Bluff Springs and Virginia is 
based on comparisons made by Worthen, who points out the similarity of 
this coal to the coal mined and outcropping at Exeter, Scott County. Obser- 
vations by the writer in Scott County indicate that the coal at Exeter and 
Alsey is the same coal as that mined near Roodhouse and Whitehall in 
Greene County and at Upper Alton in Madison County, and is to be corre- 
lated with the No. 2 coal. This coal in southwestern Illinois has a roof 
of black paper shale, commonly called ‘slate’, which has a variable thick- 
ness up to about 20 feet; but in certain areas especially toward the north, 
gray shale or ‘soapstone’ lies between the coal and ‘slate’. About 5 feet 
below the coal is a bed of limestone 2 to 5 feet thick, known iocally as the 
‘sump rock’. 

“In Cass County the coal-bearing strata dip at a low angle to the east, 
at the rate of 8 to 10 feet per mile. Thus, coal which outcrops along the 
bluff east of Beardstown is at a depth of about 200 feet at Virginia..... 
ebeinitle Because of the eastward dip, younger and younger rocks underlie the 
glacial material in that direction, so that the outcrop of the No. 5 or Spring- 
field coal nearly coincides with the east line of the county. 

“The principal coal of Cass County is undoubtedly the No. 2 bed, which 
underlies all the county east of Illinois Valley, probably crossing the Sanga- 
mon valley near Chandlerville. This coal is commonly between 3 and 3% 
feet in thickness, and elsewhere possesses great regularity in thickness and 
in physical characteristics though very little is known of its physical charac- 
teristics in this county. It is probable, however, that the coal has the usual 
gray shale or black ‘slate’ roof found above No. 2 coal in adjacent counties 
to the south and west..... 

“Because this coal is relatively so thin and its area of outcrop so small 
that mining by drift or slope entrance is practicable in only a small part 
of the county, the development of the coal resources in Cass County is prob- 
ably not a matter of immediate concern. Diamond drilling should precede 
future development, as the data available are entirely too meager to justify 
undertaking mining operations,’ 


M4 Tdem,.p. 64, 
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FULTON, COUNTY 


GENERAL STATEMENT 


Fulton County lies near the center of District HII along the east 
margin, and includes within its boundary a considerable area of Mc- 
Leansboro and Upper Carbondale beds (Pl. 1 A). It occupies a posi- 
tion near the margin of the thicker part of the Illinois coal basin, and 
is essentially a continuation of the beds of the Peoria-Springfield area. 
The relations to the main field are essentially the same as in Knox 
County, and here, as in the report of Knox County, some discussion 
of the eastern part of the county in which the Colchester and lower 
coals are not of commercial importance is included. The area in- 
cluded for District III is practically restricted to eight townships in 
the northwest part of the county. 


PRopUCTION AND MINES 


‘There are about as many mines in Fulton County as in any county 
of the State, but the total production is not great because of the great 
predominance of country banks. The report of the Department of 
Mines and Minerals for 1923 records 26 shipping mines with a total 
production of approximately 2,000,000 tons. In addition, there are 
recorded 194 local mines with a total production of slightly more than 
250,000 tons. Of the 220 mines, but one of the shipping mines 
and 45 of the local mines belong in District III. 


STRATIGRAPHY 
PLEISTOCENE SYSTEM 


The Pleistocene of the county varies in thickness from 10 to about 
155 feet, with an average of about 40 feet. The materials are similar 
to those of Knox County to the north. Glacial clay, in places, con- 
taining many boulders, makes up most of the deposit. On the up- 
lands, however, it is overlain by a yellow clay or silt, with a maximum 
thickness of 20 feet, and in the lowlands by recent alluvium. A small 
amount of sand and less gravel appears in the Pleistocene system. 


‘ 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds outcrop in all parts of the county, but 
the best exposures are in the valley of Spoon River and its branches. 
Spoon River exposures were combined into a type section by Worthen 
in his early work in Illinois and a series of seven coal beds were de- 


St 
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scribed and numbered. With one exception, these beds are still recog- 
nized, Worthen’s No. 4 now being considered identical with his No. 5. 

A large amount of drilling has been done in the county, but mainly 
in the eastern part where the Springfield and Belleville coals are com- 
mercially important. Much less is known of the lower beds with 
which this report is primarily concerned. The records from the east- 
ern side of the county show a total thickness of between 300 and 400 
feet for the Pennsylvanian,-but the logs from the west margin show 
the system to be much thinner. One record near Marietta, T. 6 N., 
R. 1 E., shows 14 feet of limestone overlying about 70 feet of blue 
shale. These overlie Mississippian limestone, to which system some 
of the shale perhaps should be referred. 

The Pennsylvanian section in western Fulton County shows con- 
siderable sandstone. Shale and sandy shale predominate, with lime- 
stone and coal in very subordinate thicknesses. The beds important 
stratigraphically are Seville (No. 1) coal and its limestone cap, and 
Colchester (No. 2) coal which usually can be recognized without diffi- 
culty. The relations and character of these beds are indicated in the 
following paragraphs taken from an earlier Survey report.’? 


“No. 2 (Colchester) coal lies about 90 to 135 feet below No. 5, the lesser 
interval being found in the Cuba region, and the greater in the northeast 
part of the county. The strata between No. 5 and No. 2 consist mainly of 
shale and sandstone, a massive sandstone being rather widespread in the 
upper third of the section. The roof of No. 2 consists of gray shale or “soap- 
stone” 9 to 14 feet in thickness in the northern and western parts of the 
county, but thicker toward the south. It is followed above by a black fissile 
shale 3 to 6 feet thick with which is commonly found a band of fossiliferous, 
septarian, nodular limestone_one-half to one foot thick. Savage states that 
this is an easily recognized succession which is exposed in many places in 
the western part of the county. It is noteworthy also that essentially the 
same succession is found above No. 2 coal in the La Salle district west of 
the La Salle anticline and in much of District III to the west. The coal has 
a common thickness of about 2 feet 6 inches, but varies between 2 and 8 feet. 

“A coal believed to be the equivalent of the coal mined in Rock Island 
County and known as No. 1 or Rock Island coal, lies 60 to 90 feet below No. 2 
coal, the interval being greatest to the east. The area in which this coal is 
best developed seems to lie west or south of the outcrop of No. 5 coal. The 
few drill holes to the base of the Pennsylvanian rocks east of the outcrop of 
No. 5 show coal thick enough to be of commercial value only at the horizon 
‘of the Rock Island coal in one or two cores, and these holes are located along 
the outcrop of the No. 5 coal in Putnam Township. The coal attains locally 
a thickness of about 41% feet in the vicinity of Cuba, but there appears to be 
no large body of it and very commonly the seam is separated by shale part- 


aCady, G. H., Coal resources of District 1V: Ill. Mining Investigations 
Bull. 26, p. 80-81, 1921. 
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ings. Where it is worked in the western part of the county at Ellisville, it 
is 3 to 51% feet thick. This coal seems to have been laid down in a narrow 
trough or basin running north and south through the western part of the 
State, from Brown to Rock Island County, the eastern edge of which crossed 
the central part of Fulton County. Its area of main development is there- 
fore west of this district in District III. 

“No. 1 coal where characteristically developed has a readily recognizable 
bluish, fossiliferous, limestone cap-rock 5 to 20 feet thick, which is separated 
from the coal by 6 inches to 3 feet of dark shale. In its typical development 
this cap-rock seems to be restricted to the same area as No. 1 coal, and to 
become thinner and possibly disappear entirely toward the east. The few 
drill holes in eastern Fulton County that penetrate No. 1 coal do not find 
a cap-rock above No. 1 coal. 

“Coals between No. 1 and No. 2 seem to be somewhat more numerous in 
the eastern part of the county than in the western. Between No. 1 and No. 2, 
lying 20 to 30 feet below No. 2, Savage reports a thin coal, 18 inches thick, 
which seems to be fairly persistent as it is found in outcrop in the western 
and central parts of the county and in drilling in the eastern part. Whereas 
this is the only persistent coal known in the section in the western part of 
the county where strata outcrop, drilling in the vicinity of Cuba, St. David, 
and Dunfermline reveals the presence of one or two other coals between No. 2 
and No. 1. In the Cuba region the interval between No. 2 and No. 1 coals is 
about 80 feet. The following record of a hole drilled between Fiatt and Cuba 
is typical of the succession in that part of the county. 


Record of drilling between Fiatt and Cuba 


Description of strata | Thickness | Depth 
| 
Et. In. Ft. In. 
Pleistocene and Recent systems— 
CT AVE n sieve tenes caters ee OMT SOR tae OT ERS 18 ce 18 
Pennsylvanian system— 
Carbondale formation— 
Sandstone, yellow............ 10 4 28 4 
Slates dark. ats acter tamer 1 eNO al 30 2 
CoaliGNOns5))vcnecie arte c teen Cee 6 34 8 
Shaleaiic hte ce ae eee ens | 4 37 if 
Sandstone; ights.o5e.ee ete De ail * 39 c= 
Shale; wmixed'! } canes seh ace 19 : 58 
Handstone light eeccs.ni eerie 12 a 70 
Shiale; sandy is) aches 37 Fe 107 ie 
Hiale Cerayesn maser ieice 20 sh 127 Es 
SSlate,TGarkoncnue weiner 1 is Sori28 
Rock (limestone), dark....... ae ne 129 
no} eH ey es hket ahem lainin aol ab oe le: mite 14 ar 143 a 
COaleCNOss2) ik ae aan 2 4 145 4 
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Record of drilling between Fiatt and Owba—Concluded 


; x ue : 
Description of strata | Thickness Depth 


Ft. In. Ft. In. 
Pottsville formation— | 

Shale; sandy;, light. .... 0.0. 005 18 8 164 
(GOT Rae Rn enS SC eae BIO o Bene 1 Des bi 165 
Shale, light, "sand yic.s .. een 12 a 177 
Sialewdariens cane thos aoa Nea east 178 2 
(CO ees 5 Bute Ros oe nie Sb te ees 4 £78. 4 
Shale, light, sandy........... | 18 ate alle MEELOG 4 
Shavers darks Sacra cca eshetortereron 7 ia 203 4 
CORA rissa, ae ciate ee aeealt te 4 203 | 8 
Sulphur. (pyrite) ern seisen. toe 2 203 | 10 
COAT Rt) 55) Orion a eee | 3 2 PA ae Nae 
Sandiys bottoms... coe i ee 4 20 Tana! 4 
Rock, boulder (limestone?)... on 8 208 
Mimlestonies dark aac are edn all a 219 IG 
Shale darkesnard sc acme een: 6 Gn S| 225 7 
Coal €Noss1 etre ee aca ee | 4 A SS ropa Alas Silat 
Shale leht Sand yar sete oem «1 6 Lee 236 


“The lower coal with the dark limestone cap-rock is without question 
No. 1. In the Cuba region rather systematic testing of this coal in certain 
areas reveals large variations in thickness and character. Its commercial 
value, therefore, for the present, at least, is small. The limestone cap-rock 
is commonly about 10 feet in thickness but in places is absent and in other 
places as thick as 20 feet. The coal overlying the cap-rock or but a short 
distance above it, is lenticular. In a few holes it has a thickness of about 
4 feet, but commonly is less than a foot thick, and so interbedded with shale 
that it has no value. It is not known just how persistent this bed is in the 
southern part of the county. It is possible that outcrops of this bed in the 
vicinity of Lewiston were confused with No. 2 coal by Worthen, resulting 
in the misinterpretation of the section that appears in his discussion of the 
_ geology of Fulton County in Volume IV of the Geological Survey of Illinois. 


“The two other coals that are fairly continuous in the section, one 12 
to 20 or 25 feet below No. 2 coal, and the other about 30 feet lower, are 
generally thin. In some holes, however, the upper of the two is reported 
2 feet or more thick, but it is more commonly found a foot or less in 
thickness. It is quite possible that this coal outcropping near Lewiston was 
the one which was confused with No. 2 coal instead’ of the lower coal as de- 
scribed in the preceding paragraph. 

“Aside from the limestone and coals noted above, the strata between 


No. 1 and “No. 2 coals are mainly shale, with a sandstone 3 to 8 feet 
thick rather persistent 17 to 25 feet below No. 2.” 
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STRUCTURE 


In general, throughout Fulton as in the other counties of the dis- 
trict, the Pennsylvanian rocks show very little deviation from a hori- 
zontal attitude. They show a slight regional dip eastward with minor 
upwarps west of Avon, T. 8 N., R. 1 E., and northwest of Fairview, 
Tasuny RAs: 

It is probable that in any area exploratory work will reveal minor 
variations of structure. which will be of especial importance in actual 
mining operations. Minor irregularities in structure will be noted in 
the discussion of certain coal mines. 


COLCHESTER COAL 


Irom the standpoint of available tonnage, it is probable that the 
Colchester coal is the most important bed in that part of Fulton County 
which lies in District III. It has been reported from near Lewistown, 
Table Grove and Astoria and appears to underlie the west half of the 
county except where removed by erosion. Data now available do not 
permit mapping boundaries of this coal south of Seville, but through- 
out this area it has been exploited in country banks rather generally. 
Only a small fraction of the original tonnage has been touched, how- 
ever, and when coals thinner than are now mined become important, 
this will become a valuable resource. It ranges from 20 to 30 inches 
in thickness, and is noted for its remarkable uniformity. No persist- 
ent partings accompany this bed, which is of better quality than the 
higher coals, and carries only a small amount of pyrite. The roof is 
quite uniformly gray shale 10 to 15 feet thick, called “soapstone” by 
the miners. In places, as in the Vermont area, the shale is sandy so 
that the roof in one part of the mine may be shale and in others sand- 
stone. Over this stratum are a few feet of black fissile shale. The 
floor clay is generally soft, gray and plastic. Only the upper two feet 
are commonly penetrated, and the lower beds are not known. \\ 


ELLISVILLE COAL 


The only other coal of importance in western Fulton County is 
that now worked at Ellisville Station, on Spoon River. This is the 
No. 1 bed of Worthen’s type section for this part of the State, and has 
generally been correlated with the Rock Island coal, which it closely 
resembles. This bed appears to have a very irregular distribution in 


the county so that its importance as a coal reserve is problematical. 
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It is known rather generally north of Table Grove, in T. 4 N., R. 1 E., 
as at Marietta, Avon, Babylon, and Ellisville, but has rarely been 
identihed south of this area. East of the limit of District II] it has 
been reported commonly in logs, but here too it shows no regular de- 
position. Although fairly persistent, its thickness is so variable as to 
render exploitation questionable, and it commonly has partings of 
shale which render it worthless for mining. 

It reaches a maximum of 6 feet in thickness and over consider- 
able areas maintains an average of about 4 feet. If the entire re- 
gion where it is known to be present is considered, however, it is much 
thinner than that and only extensive drilling will serve to outline areas 
of workable coal. 

The Ellisville coal is of relatively high grade. It has no persistent 
partings and what pyrite it contains is commonly in bands or lenses 
which can readily be separated from the coal as it is mined. 

Where normally developed, this coal has a cap-rock of limestone. 
In places a lower bench of this limestone comes down after the coal is 
removed. Elsewhere as much as 5 feet of shale comes in between the 
limestone and the coal. These occurrences are troublesome and expen- 
sive in mining, but where the cap is close to the coal it makes an ex- 
cellent roof. The floor clay is carbonaceous for the top ten inches and 
softens up along roadways, but does not heave enough to give any 
trouble. Below this the bed is gray sandy shale which rarely softens. 


Mine Notes 


The following notes taken by a member of the Survey, are intro- 
duced to show the details of the occurrence and character of the Ellis- 
ville coal: 

Ellisville coal at Spoon River Colliery Company mine™ 


Entrance: shaft, 40 feet to coal. 

Thickness of rock over coal: about 25 feet. 

Roof: Limestone cap-rock with clod or shale below it in places. Black 
shale occurs in lenses and is generally found in the swags. This shale is 
black, carbonaceous, with some lime near the margin of the lenses. It is 
more solid toward the center, with less lime, and may be more than 5 feet 
‘thick. The cap limestone, with the overlying calcareous shale known as the 
blue rock, is in places as much as 21 feet thick. 

Coal: Maximum 72-inches, minimum 36 inches, average 48 inches. No 
benches; much harder than Matherville or Sherrard; only slightly banded, 
becoming more massive near the bottom. Sulphur and sulphurous clay in 
lenses. Considerable mother coal in partings. Where thin, the coal con: 
tains more sulphur. 


| 


% White, K. D., Mine notes in files of State Geological Survey. 
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Floor: Dark sandstone and shale, does not heave. The coal is inter- 
rupted by faults of small dimensions, these make steep grades in places, 
but are not of consequence otherwise. Figure 5 shows the usual type of 
dislocation. 


x 
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Fig. 5. Sketch showing fault in Ellisville coal. 


OrHER Coat BEps 


Although not of commercial importance, other coal beds are com- 
monly noted in drill logs from the western part of Fulton County. 
These are usually thin and discontinuous and can rarely be traced with 
certainty more than half a mile. The following extract from a re- 
port on the Avon Quadrangle is of interest in this connection :1* 


“In a number of places in the Avon quadrangle a coal bed 1 to 2% 
feet thick is present only a few feet below the Rock Island bed, and is 
usually overlain by sandstone. This coal has been mined by drifts in a few 
places, as in sec, 31, T. 9 N., R. 1 H.,-sec. 13,°T. 8 N. Rit W-; and secs 18, 
T. 8 N., R. 1 E. At the latter locality the bed is about 14 inches thick and 
resembles cannel coal. Many years ago it was extensively worked for the 
distillation of coal oil, in which process 10 retorts were at one time in oper- 
ation. Thirty gallons of oil are said to have been produced from one ton 
of coal. At that time the clay underlying the coal was also mined and 
manufactured into fire brick. A coal bed belonging to this horizon is also 
well exposed in the banks of Cedar Creek in secs. 23 and 26, T. 9 N., R. 1 W.” 


“Savage, T. E., Geology and mineral] resources of the Avon and Canton 
quadrangles: Ill. State Geol. Survey Bull 38, p. 252, 1922. 
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GREENE COUNTY 
GENERAL STATEMENT 


Greene County lies in the southwest margin of the coal basin, and 
shows a more complete section of the “Coal Measures” than any of the 
counties south of Fulton (Pl. IB). It includes a portion of the 
McLeansboro, much of the Carbondale, and some of the Pottsville 
formations. 

PRODUCTION AND MINES 


Mining has at no time been very active in this county, but from 
a relatively early date, local banks have been worked in Colchester 
(No. 2) coal in the vicinity of Roodhouse, Whitehall, and Carroll- 
ton. The Greenfield bed has been exploited less continuously, but at 
present is producing about 70 per cent of the coal reported from 
the county. In 1922 the report of the Department of Mines and 
Minerals recorded five mines producing a total of 3,000 tons, while in 
1923 the three mines listed a total of over 8,000 tons. Earlier records 
. show as many as nine local banks with a total production of less than 
10,000 tons. 


ATCAMUDCOTLAIM eID Y: WOLr kale COL. wer tersetensyat lelsiciciers <A cierevers wna ce 204 sq. mi. 

PAV A LO Mt DUCK CBr iis ncarchelaterecachaleldisyera see ROSE E Ca TR CRMC RRO NORE 24 inches 

AIMOUL DS AVallapl ewOrIe tN al yan late ivere: « cicuetss coe aueieie es ere-ele eye ess wel ae 461,000,000 tons 

Productions year ending Tumer o0y 19236 ys are crets ters.» wien ssels «oe a aldcovece 8,811 tons 

AV eCrALO LAND Wal (PLOCUCLION; e UOTOL OOS. sonia. siecle ssisisyslle teste cre lala © 24,171 tons 

OLA PTOMUCTLON TECOLC CA ict econ beds pecn thes eusetalas sts lefts, abseetate estates s: 407,006 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene deposits are from 100 feet to 120 feet thick, show- 
ing the usual gray drift with yellow loess on top, the latter being rel- 
atively thin in the area underlain by the Pennsylvanian beds. 


PENNSYLVANIAN SYSTEM 


The “Coal Measures” underlie only the eastern half of the county, 

the boundary line showing marked irregularity because of the combi- 

nation of the thinness of the Pennsylvanian section and the topographic 
relief along the major streams. Thus, there is a westward projection 

in the high land near Drake, in T. 12 N., R. 12 W., while the valleys 

of Apple Creek and Macoupin Creek cause marked reentrants of from 
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5 to 15 miles. A few square miles in the extreme southeastern part of 
the county are probably underlain by Pennsylvanian beds. 

From a feather edge at the west, the Pennsylvanian thickens to 
more than 150 feet at the east. The rocks commonly outcrop near 
the margin of the Pennsylvanian area, but are mainly concealed else- 
where. A typical section for the county is given by Worthen,” as 
follows : 


Typical section of Pennsylwanian strata in Greene County 


Description of strata Thickness 
; Feet 
Compact “brown limestone sarun, «circ catsmcercrsmncce ee mee ee eae aes 2—4 
Bituminous: Shale rc siete ie Miata eters pane name adeeliel e oheec te ras sai ea ees Ten ee 1 
COPING se Drie ate le ict oot ones Seamer eta rene oA La a teats Sa eae aes ane oe eT ge a a 6 
Shalyoclay. and Mod War panvest Omer wmnere energies acaeteirav = tenorerne ree =n relate 3—4 
SHAS assis cave: ola pecgrwaseree aids fe Pa icigen oh ome ents Wn tae a> cues Santa eget aut Pens eet 15—20 
Bitumiimous shales <siestectee aes ees ccs eka eee, tee Dade eee: erste 2—-3 
Coal NOs 2B site rock Be ceico ote tease Ryetel te tee ie aetna a ere Ieee 2—3 
Arenaceous shialesmamd: Samad storie crete isve tiene ects cckcueesl eters seoliatel prereset 25—30 
Bituminous shale, passing to coal No. 3?..................... Nba 2 
Sandstone amd sshlalerprtacsers oso che soratheverete cre searerazeneyacottes ea meen see nirse eaeie 40—50 
Goal—Tulison’s and (Nettle:sveoal None: aire cieyets oiecccoee ie eet Pees 2—3 
Nodular steel-gray limestone, sometimes replaced with fire clay, 
ASS at MUMS ON Saree reenter aU Gorath ge, +. cise stectatyes oar SRS ee Bee seins 4—6 
Shale and sandstone, passing locally into conglomerate.......... 15—20 
Total 62 ocs. sued eS GRE lero Ri USES TRIN asa aE Bets AY Se eS 153 


From east to west, the upper beds recorded in drill logs appear to 
be older, the recognized McLeansboro beds extending only two or three 
miles into the county. The important beds in the section are the lime- 
stone cap-rock over the Belleville (No. 6) coal which is reported to out- 
crop in sec. 36, T. 10 N., R. 10 W., the nodular limestone which out- 
crops in sec. 2%, T. 10 N., RY dW. and ‘the. 2-toot coallwinich 
outcrops in secs. 24 and 25, T. 12 N., R. 10 W. and in sec. 12, 1.10 
N., R. 12 W. The relations between the coals in the various parts of 
the county are not well understood, since the rock section appears 
to vary considerably from place to place. The following sections are 
selected to show the character of the strata in various parts of the 
county. The section at Roodhouse, T. 12 N., R. 12 W. is as follows: 


* Worthen, A. H., Geol. Survey of Tl., Vol. III, p. 124, 1868. 


or 
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Section of Pennsylvanian strata near Roodhouse 


Description of strata Thickness Depth 
vines Vibe 
ETeISTOCEIM Ow SY SUCMedk:... cs sce ayaioosth ase mire a)= Mistenitinscmcreils a lararae 73 73 
Pennsylvanian system 
SOA DUOMO tre tetera not sxcne tire ig arceaie nate Gheca Ohba eA oe ra RR RSIS 14 87 
WoAlelEvatlONMo oS LOStin cy. ccs teins evo Celera ol slvie cra arate 2 89 
CAG pea cgioe pee neactees te aes sitar ee anes gam Sere Reh eter as 5 94 
=Cay-Lock«—-DrecGlated -MIMEStTOME 52.2 csete ncislain ate apane atl 16 110 
NSD eU Obama cee cc cl cnyrerers pes atovaaa Wares hosiest thon ica. rau stratel cal eteremetenede 19 129 
Slate mat COal me esnccs. steve Nava cheat st clos 0 tata a saya erase eakatior 3 its 
FESO MIC UAVM ta RatWeN COM aoa ie smaeta tare noh-e Tiracerohe vax cvaaanecie teak eet ousienattecs 3 ee 
SOAPS COMO vary aiepaee cre Saye aeAPGaie cai arr ohare mangas oe eer anne 2 137 


Mississippian system 


‘A boring from sec. 15, T. 10 N., R. 11 W., six miles east of Carroll- 
ton records the following section: 


Section of Pennsylvanian strata near Carrollton 


| 


Description of strata Thickness | Depth 
| 
Fé. | In. lies In. 
PIGISTOCENE SY SEMiccn an. cyaie ese Date eee | As) © 40 
Pennsylvanian system | 
Shaler ed cg eperorecorie mel pea cecus evo stores 4, he 44 | 
Shale, black with 1-inch coal....... i oh 45} 
MMOS LONER ieee resent iia. eter Dee hi 47 
Shale, blue, with sand strata....... 108 Ar 155 aes 
WGATS scte pire Ke atecsaa tious a isie nea Mckee: + rae 8 155 8 
Shale Hes oeateee awed ik ee LI 5 159 8 
Sic STavigab US Bie tea oo cain aeRO a Ol 6 ase 165 8 
SSH CULM ETE Cite ccticuss ins caer steveseh cetvayon ances ends | 12 | ms aban 8 
SHALE OT COM, casita arate ate deceoeve Shays | 2 ae 179 8 
PSL O ves LUC iy nay, Htonsteaes crate cogsuch atta’ shsier ars | 30 ae 209 8 
Mississippian system | . 
UO CRUE Gg co arate fa} arse iay ar ci eadewwrol onic aera ies | 10 Bee 219 8 
| 


_ A section near the boundary of the Pennsylvanian north of Macoupin 
Creek is as follows: 
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eSction of Pennsylvanian strata north of Macoupin Creek in Greene County 


Description of strata | Thickness | Depth 


| 

Ft | In. jE Ae Tare 
IGimestonewenOd ulate, 2. criss stairs eters | 3 | 6 Senet 6 
Shale, soft, light gray to dark....... : 2 a 3 | 6 
Shale, base medium gray............. | 15 | oh 20 | 6 
Shale black won utr at sete eeon er ect 6... ea 
COs erage eee a GS en cients MED, 2 | A | 23 
Shale, soft, grades down............ 1 oe 24 
Sandstone shale. wera ches eetoeretere ilsjee | tes 39+ 

| 


The base of the Pennsylvanian does not appear to be as irregular 
as farther north, although moderate relief is in evidence in all ex- 
posures. 

STRUCTURE 


The Pennsylvanian beds show a regional eastward dip of low de- 
gree. Local warping, or original inequalities, appear in all the mines. 
Some minor fractures of one or two feet in magnitude appear in most 
openings. It is not clear whether these fractures and the slickensides 
which affect the clay associated with the coal are the result of differen- 
tial slipping coincident with consolrdation, or whether they are related 
to later movement. Detailed structural studies, as yet uncompleted 
in this and adjacent areas, will be the basis of a later Survey report. 


CoLcHESTER (No. 2) Coat 


The oldest coal mined in Greene County is that in sec. 24, T. 12 
N., R. 10 W., and along Wolf Run, east of Whitehall. Essentially 
the same sequence of strata appears in all workings, and one from 
Wolf Run may be taken as typical: 


Section of Pennsylvanian strata in Wolf Run east of Whitehall 


Description of strata Thickness 

Ft. In. 

PAIS SRY Tia sears 1oSdr ata: aed ayah eb ate crue seat are Lac NETS 15 : 
Shale splay oho. sk cere A he aaah eee Pe. ene Nee a ay 8% 
SUID INUP acyl Bis Bolas consis tht cccelea. a] oe cane ea ee eee et elle 
(C1551 LR a eC eee en ee BR Mir RL 8 ay ee te Ee ae 4% 
SS UDI UE ca ie stare he ek 2 sas ite webs tale ecw s, SoS, ch ORS TCR Roc rena a ie 3% 
CORT peer ie ators: oar Hecate ons a cos eee eee nd de 
SULT TUE savate eteunne's: oe 225, slo: sive eps eale 5, Acclavst «SMES RCP eee eae Rene Ree eae ane a Wy 


Goalie wiser. sseaaitees isl Siehua dase Duels Vous) Sua Reo RRACE GRA aa ee eee a a a 3 
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Section of Pennsylvanian strata in Wolf Run east of Whitehall—Concluded 


Description of strata Thickness 

Ft. In. 

Charcoal anda sul oO HUT a. sires, seco screterohenshencestarens see veins evaveheners iol aaron a % 
WoailPeremnterhetsrera cearaietes) 6.6.5 sieis).aca  ay/onatsuneue) oboFetaionenee eeve Geneelelan ect axsaey atere” « Re 4, 
UMC ZCIAVEASORGs ori Sic codetece # accue.tcels fav duacacal Sid Mahone ecb tare ubstetalere a uletera ete ol 12 oie 


The coal probably underlies nearly all the area mapped as Penn- 
sylvanian, so that with an average thickness of 24 inches a consider- 
able tonnage of reserve coal is available when conditions permit mining 
thin beds. 

GREENFIELD COAL 


Along the eastern margin of the county there is an irregular dis- 
tribution of a considerably thicker coal which lies well up in the Penn- 
sylvanian section and may be the representative of the Belleville (No. 
6) bed of Macoupin County. Some development of this coal area 
has been made near Greenfield, T. 10 N., R. 10 W. It has been mined 
also east of Rockbridge, to a lesser extent southwest of Athensviile, 
T. 12 N., R. 10 W., and in the earlier days southeast of Roodhouse, 
T. 12 N., R. 11 W. The section showing its maximum development 
in the mine of the Greenfield Coal Company is as follows: 


Section of Pennsylvanian strata in the mine of the Greenfield Coal Company 


Description of strata Thickness 
- Inches 
Soapstone: TOOL ei. hassindaceiute. Sh MODE ME ce aa eRe 
Mopreoals thickness: NOt, MCASUNE seen: aya cute f <vegetes ysvenars veers x cles ev oder acer se: 
Oa Seren Aas Sieheaeeisithns srecs Boer erga cpalfon tice a teh ateeeheMat oe rar eue BU Ae Ry URL ae eoetaale 13 
SNAlewaAn Ga DY LITEM AN Cicctcs sieyetetsct revoke «cece teretcismerks chalseraretenrasuelste ieia regener yy 
Coalepriier. Fs at eC Utena Nr Sasa ae he Sik ree Ne aoe 5 
STV COMM TNS ema fe Se cco comeceyiey aia eikey ene ohawaun ey sranedauayeteapan spetone lal = teetnka fol dhe cues eaters ie 
HO NIME Es cuiavern coat reer eka PRIN eect: fies exalts Arata ate cent amare Mus Gis Leta coe at tenaear at os 18 
PARR USE) > Boma cond onba acon se ands Onon oa LOD oon OntED deacons i 
(CLOFSE Sa cio RAR te RCI OUR Ee LARS ERC Rt ict c o.ce ORS REE CORN Eee Ca 6% 
PAG I< somnnacgoog moms p ort PEW Ho oid UDMA AND RAMBO Ag OSS % 
© Ocllere oe cay Seay ae ahh hehe cle hehe PeE ay osteone erMacchnirce seen pedsl ar sles sesh eat GCS aire 838% 


- The thicker coal is not known to underlie as much as one square 
.mile in any case, so that while locally of importance, this bed can not 
be considered of consequence in an estimate of the resources of the 
county. 
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HANCOCK COUNTY 
GENERAL STATEMENT 


Hancock County lies in the extreme west margin of the Illinois 
coal field, and except for certain small outliers, the Pennsylvanian beds 
are found only along the east margin, and they are thin in most places 


(ell aAS) 
PRODUCTION AND MINES 


There are no shipping mines operating in the county, and the 1923 
report of the Department of Mines and Minerals lists seven local 
mines, all in the vicinity of Augusta, which produced a total of 9,318 
tons during the fiscal year. 


Area underlain “by workablercoal ean occ care crore ntanrstetec bane sie erarenens 7 sq. mi. 

Average “thickness: % <5). Ncdis cece ounce tiaberieee sate ree to ON CES 

Amount available onteinally:. ba tse nema eaeneuaacto rena y ueietel anaes 19,270,000 tons 

Production year, ending sUNe oO. LO cok. eietere mmc t ie cte noice te ieee ian eet aeie nena 9,313 tons 

Average annual production dOLO209 23 tie ne merase vet tated erate tee 27,015 tons 

Totals PrOGUCTION NECONGEM aepaere ctacs woetenai tere eas bet iste teem hee et nets 243,473 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene deposits are prominent over the whole county, 
and their thickness makes the placing of the boundary of the Penn- 
sylvanian beds difficult. The Pleistocene varies from 20 to 75 feet 
in thickness, the upland having an average of 20 to 60 feet. The beds 
are similar to those described for adjoining counties, having loessial 
clay on top averaging nearly 10 feet in thickness, with hardpan or 
gravelly clay at the base, containing occasional lenses of sand and 
gravel. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are thin, comprising sandstone and shale, 
with few and thin coals and some conglomerate. The outcrops of 
the Pennsylvanian are fairly abundant along the stream channels in 
the entire easternmost tier of townships in Hancock County. ~ For 
the most part, the exposed sections are less than 10 feet in thick- 
ness, but locally 30 feet or more appear. In all except the south- 
east part of the county the outcrops are mainly sandstone with 
minor amounts of shale. A few inches of coal. “blossom” ap- 
pears in places. The maximum. thickness of the Pennsylvanian is ‘a 
little less than 100 feet. So great a thickness appears only in the 
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extreme southeast part of the county where considerable thicknesses 
of Carbondale beds appear over Colchester (No. 2) coal. In this part 
of the county the upper part of the sections includes some limestone. 
This is perhaps the only distinctive bed in the Pennsylvanian section, 
but because of its limited extent, it is of no value for stratigraphic 
purposes. There is no other prominent bed except Colchester (No. 2) 
coal. Two coal beds appear in the southeast part of the county, but 
the lower bed is much less widespread than the upper. The interval 
between the two ranges from 2 feet to more than 8 feet. The fol- 
lowing logs give a general conception of the Pennsylvanian in Hancock 
County : 


Log of boring near Augusta, T. 3 N., R. 15 W. 


Description of strata | Thickness Depth 
| Fie In. Hidehe In. 
Pleistocene system | 
SLAC eg S OLIN AAT, 7) ae | 3 10 3 10 
VET OW CLAY Hivos artaietslsdslece cra cait 10 ae 13 10 
VV IGS SEAT Osim sitters casera es acl senna saris 3 ua 16 10 
SINTON CLA ite, easrexete inl <jckdhey sack ages etee IMs) ol 10 
IBYONBAIGKENESS pietreng tec corte mete TOBE ROR 4 3D 10 
Pennsylvanian system 
Slatin aera ct ee tions. shone na eas 10 36 8 
onpatone de wer eee me Ure nase ee 50 8 
COPOE TH Ui CANS lhe Mean Sara eae eee ra 3 53 8 
Barer Olay cA seis cern we 65 8 
Sandstone merit rhe its (ce 715 8 
ISTE GO eye eae oo ai ee | 6 6 82 2 


Another log records 55 feet of Pleistocene with 34. feet of shale and 
sand below. The following shaft logs indicate the succession in the 
extreme eastern part of the county: 


Shaft log of the Augusta Coal Company 


Description of strata ; Thickness Depth 
, Feet Feet 
Shale, light gray........- he Cane TYE epee Reel 33 33 
"CORN Joc seine dtub@aousn Uso ee ope Orage aso ORG BeOS nA pone 3 36 
Clay, vliehtreray. . hte. AEST ED SAM nt mens ratio macho i 43 
(BOA mun CAMINC Moe he 4 ema ntse c ese ocklel ct Gani (sein sardlerenageyede euerelel epsuaneal sere 2% 451% 


© Taw praeceee eet eae catia sh Srsaal anv ova 15: Sai ota lleva we Ree ool an oust ashe geerenasice 
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Shaft log of the Ebben Mine, sec. 26, T. 3 N., R. 5 W. 


Description of strata Thickness | Depth 

BGS In. Ft. In. 

Suriace 2 ssrA eae ne ee hee scale oe 10 

Sandstone ight SOLOW a cee erie eee alt= 26 | ba 36 

Limestone; light to medium gray......| 9 26 45 

Shales blacks slatevteaus «nemsiieceen eins 6 tee 51 

Shale, ‘gray S‘soapstone™ < oe sisi. x2 = il BYE ae 83 

CO aD acco steteeventseeatie tacesaaee tLe eRe ROT 3 86 

Clay; lights2rayies acne an meeteot 2 6 88 6 

Goal Jigs se anes esc ee eae | 2 2 90 8 

COs nt yee Pe Be SAMS Fo roe Pe op | 3 Ber oe 3 8 


The Pennsylvanian beds lie in overlap relations to the Mississip- 
pian limestone series below. This lower surface is somewhat uneven, 
but the records do not show the marked relief which appears in ad- 
joining counties. More detailed information will doubtless reveal the 
presence of greater irregularity than now appears. 


STRUCTURE 


The Pennsylvanian beds, while maintaining a general flat attitude, 
probably have a slight eastward dip. Minor warping is marked where 
mining operations have made it possible to follow given beds for any 
distance. Thus, in the Williams Creek area, the coal shows a gen- 
eral southwest and west dip, in places this being compensated by 
equivalent eastward and northeastward dips. These show inclinations 
as high as seven degrees for 100 yards. Whether these variations in 
altitude are original and represent irregularities in the basin of depo- 
sition, or whether they are warps induced by subsequent folding, is 
not clear from present data. The fact that the coal commonly be- 
comes thinner in places where it is higher favors the idea that these 
basins are original and not structural. 


COLCHESTER CoAL 


The only coal field in the county important at present is in the 
extreme southeastern corner in T. 3 N., R. 5 W. where Colchester 
(No. 2) coal from 24 to 36 inches thick underlies an area estimated at 
about seven square miles. It has no persistent parting, although the 


upper part is usually harder and brighter than the lower. A typical 
section is as follows: 


HANCOCK COUNTY 59 


Typical section of Colchester coal in southeastern Hancock County 


Description of strata Thickness 

Tati In. 

Gravis sn alos TOOL athe chats & + ktecenecers eeena retiree eae loko Taste ae cai oite ee oe 

IP ASR niet es echietdas areca ees aE EEN re it crema GIO, ce lcrehcs chiekcaarerachon ae 1% 

(CORN VE RGA ces One a eee eRe SERIAL aa CEE, CACC AND GANS OM ere Be 4%, 

EVR Cum ete) seach cts Paleo ats co aue eteeus ob eben pe wei s laemeienehen opal e aterere ahah crcce. wretencame Bs ye 

@oaleerncia: SAD oan Aon oe eNO en PE reir? Bakar Gene hiicin ns bn Re Deve wee xs 71% 

IPRARURE yt Lan A aR een ON ih Srihe PERC hacat i itaaic setkakecoiratio gy & ae yy 

Gs Cpaa ries ec re tat auto ner Wewesler 5 chccgl unk ls ia: ra. Bla keb iret etialnc hs lekioae tit ote Remebe ear omaha AG oe Barere eA 16% 
HUTTE TSC Leys hme icste Sr cos tls tenses! va-tacle eageccipr ate ave eka Le te Rone EIS Man eeET A UNCC SORA 4 


The lower part shows more distinct banding of bright and dull coal, 
and a larger per cent of charcoal. The roof of this coal is gray shale 
uniformly in this county, although a few miles to the east in Schuyler 
County the shale is replaced by sandstone. The floor material is. as 
usual for Colchester (No. 2) coal, a light gray plastic clay. No other 
coal is worked in this county, except in those places where the lower 
bed, as at the Ebben mine, is separated from the main bed by only 
two or three feet of shale. This lower bed is commonly called the 
“cannel coal” from its subconchoidal fracture and its massive appear- 
ance. While resembling the cannel coal, it possibly does not have the 
chemical or organic composition which is essential for a true cannel. 


OTHER CoA BeEpDs 


‘West of the main boundary of the coal field in Hancock County, as 
mapped in Rs. 5 and 6 W., are one or more isolated patches of coal 
which have been worked or reported. These may be connected with the * 
main field but more likely constitute outliers both of the coal and of the 
Pennsylvanian beds as a whole. Such a one appears in sec. 34, T. 3 N., 
R. 6 W. Coal was similarly reported along Crooked Creek in T. 5 
N., R. 6 W. This coal was 12 inches thick, and presumably lies be- 

“low the regular Colchester coal, although it may be the thin western 

edge of that bed. Old coal workings are reported from sec. 13, 
‘T. 4 N., R. 8 W., and a 14-inch coal was reported from sec. 4, T. 5 
N., R. 8 W., and sec. 32, T. 6 N., R. 8 W. At Nauvoo a thin coal 
was found immediately below the drift, and was stripped at an early 
date by the Mormon settlers. 

It thus appears that over most of the county there is a possibility 
of finding thin patches of Pennsylvanian rocks with or without coal. 
While coal in this general area may reach a thickness sufficient to make 
it possible to mine, it will never be found sufficiently widespread to 
make more than local mining attractive. When the Mississippian sur- 


\ 
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face is known in greater detail, probably it will be found that the ma- 
jority of the Pennsylvanian rock patches constitute outliers separated 
from the main coal field by distances ranging from 1 to 20 miles. 


HENDERSON COUNTY 
GENERAL STATEMENT 


Henderson County lies on the western margin of the Illinois coal 
field so that only the southeastern portion of the county is underlain 
by Pennsylvanian strata (Pl. TA). Within this area the workable 
coal is confined to the SE. % of T. 8 N., R. 4 W. 

No shipping mines have ever been operated in the county, and no 
local banks have been commercially operated for many years, although 
in the past some coal has been dug in sec. 26, T. 9 N., R. 4 W. 


Area underlain: by sworkable \cOale cccre essere oe ele sued) ye one eed arata allay 22 sq. mi. 
Average: thickness “siccisie no va ee Pre coe Aden aise ie cle suse a neuen inemmetres 29 inches 
Amount vayatlables onizinally.n. seniasteeine se cock re here een 59,580,000 tons 


STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene is reported 16 to 80 feet thick, being thicker in 
the southeastern part of the coal area where it effectively conceals the 
bed rock. The deposit comprises yellow and blue clay with subordi- 
nate sand and gravel. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are thin; the maximum thickness reported 
is in sec. 25, T. 9 N., R. 4 W., where it is less than 40 feet. The only 
known outcrops of Pennsylvanian beds are in the northwest part of 
T. 8 N., R. 4 W. (Raritan Township) and along the small creek in 
the NE. % sec. 26, T. 9 N., R. 4 W. These reveal gray-white sand- 
stone underlain by thin coal in places, elsewhere by shale or more shaly 
sandstone. Drilling shows the sandstone to be as much as 30 feet 
thick and to make up most of the Pennsylvanian section. The upper- 
most sandstone is probably continuous over the Pennsylvanian area, 
probably overlapping the lower coal-bearing beds on the west and 
hence underlain there by the Mississippian beds. Two coals appear in 
the area, and if the reported logs can be relied upon, there is still 
another carbonaceous zone which includes coal in places. The upper- 
most coal lies more than 700 feet above seal level. The next lower 
is at about 680 feet, while the questionable zone is at about 650 feet. 
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The uppermost is the best known, and probably the most valuable. It 
has been identified as the Colchester (No. 2) coal, and appears to have 
its best development in T. 8 N., R. 4 W., where it is reported about 
30 inches thick. It has also been mined in T. 9 N., R. 4 W. in a small 
way. The roof is sandstone, locally conglomeratic, and is somewhat 
fractured so that workings must be carefully timbered. The floor is 
gray plastic underclay several feet thick. The other coals are known 
only from drill logs, and have similar roof and floor. They vary in 
thickness from 6 to 36 inches. 


HENRY COUNTY 
GENERAL STATEMENT 


Henry County lies near the northern edge of the Pennsylvanian 
- area and hence includes a portion of its boundary in the northern town- 
ships (Pl. LA). Because of the excessive thickness of the drift, the 
exact position of this boundary can not be determined. It lies approxi- 
mately parallel to and a little south of Green River in the eastern 
part of the county, bending north to Rock River a little east of Gene- 
seo, and following the Rock to the western edge of the county. Thus 
the southern three-fourths of the county is underlain by “Coal Meas- 
_ures” dnd within this area mining has been done in most of the marg- 
inal townships leaving a group of six in the interior, Tps..15 and 
16 N., Rs. 2, 3, and 4 E., which are scarcely prospected. 


PropUCTION AND MINES 


Local mines are operated in most parts of the county, although 
but one shipping mine is now running. There are several mines in 
the vicinity of Kewanee, some near Geneseo and Briar Bluff and a 
recently opened mine near Warner. To the south is the new Shuler 
jnine, located at Alpha on the Chicago, Burlington and Quincy Rail- 
road. cee 

The 1923 report of the Department of Mines and Minerals lists 
~ 17% local mines, having a total tonnage of 58,074 for the fiscal year. 


ATCA CIM CETIAIN DN WOLKADLC! COD irs -t-ca21 hel outs tole, sieteeelareteions cy vial avenge 307 sq. mi. 
PAOLA ORE TG KINGS S: 15s csc arse kay reste Mare eral arches ehrotie ran aaa cde ee Mereral a beteec ee cae 43 inches 
PATVOMM OAV ALL ADL SS OLISLMALIY, «cree slaneiet enn ces wp acces sale es Aeesenetieie kee 1,247,530,000 tons 
Production, year ending: June 30, .1923..........2....8.. Geeta enol 58,074 tons 
Average annual production, aC ei ASA AS oak PONS ie oY aeagn I ae 190,425 tons 


Total production recorded.........-..+++s-ee seer ees prbusiquanssin's 4,754,791 tons 
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STRATIGRAPHY 
PLEISTOCENE SYSTEM 


The surface covering of Henry County ranges from a few feet 
to more than 125 feet in thickness. It is relatively thin along the 
northern margin of the coal itself, although thicker at the north margin 
of the coal-bearing beds. Differences in thickness amounting to more 


Fic. 6. Loess slope gullied by rainwash. Remnant 
shows tendency of this material to stand in vertical 
walls when capped by sod. Henry County. 


7 


than 100 feet are known in the same township, near Annawan, where 
a deep post-Pennsylvanian valley is suggested by drill records. The 
surficial materials comprise the usual glacial till with interbedded sand 
and gravel locally covered with varying thickness of loess. Slopes 
covered with this light clay are easily gullied by rain wash, so that 
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otherwise valuable farm land is rendered unsuitable even for grazing 
purposes. Figure 6 shows the character of this erosion, and illus- 
trates well the tendency of the loess to stand with vertical walls. Be- 
cause of this heavy cover of drift and alluvium, the bed rocks of the 
area are but rarely exposed. 


PENNSYLVANIAN SYSTEM 


Outcrops of the Pennsylvanian beds are confined to the valley of 
Rock River above Cleveland, to Mineral Creek east of Briar Bluff and 
its main tributaries from the south, and to the vicinity of Galva. Even 
these exposures are limited, and reveal but a few feet of beds at any 
point. The best outcrops are in the neighborhood of Briar Bluff where 
the Pennsylvanian system is thin and the basal beds exposed lie but a 
few feet over the Devonian limestone. Here the following section has 
been described : 


Section of Pennsylvanian strata exposed near Briar Bluff, Henry County 


Description of strata Thickness 
Ft. In. 
Sandstone, light to medium gray, platy, carbonaceous partings, 
DACOM UME V. ON eM Rtae satin ayancteta nbc? hiss ve: evete kere cactataretuvchenc oleithaue tore-s 16 
Limestone, argillaceous, dark gray, upper part massive, lower 
(REE) COE NIGNy oinole rapes Soe Sb pneas On POOR eis Ono tein ace aoe kan 2 ae 
ClodyawielleiOtnved ie atike naemmestievstevske rusts haere, eroreeels caletetiocs. ts thes raketene oe 9 
(CKorIG sire lalole igi Cy Porm ay 8aVes6 o- m pcolo a Oloiteb> ies Os oth POCAUIE OG Do ONO aI ONG 4 
(Goya Veretey) Keye le WEAR Grama cheae er Re eC RT SIMERTRET ERO CELT CCEA RII TO RON ae 10 
Sandstone, light gray, thin-bedded, grades in basal 10 inches to 
Dlaekesh al@eniie cee es care oe SIO OPERIOI A OOS SOCORRO TORT: 4 
Shale, black to dark gray, several bands of clay ironstone con- 


CLEMONS mOAse ey CONCCALECMs ercias sie torettatenwerote siafartuey alten’ mueredarehcaarara 22 


Very few logs record the beds below the upper coal of the county 
so that there is little information as to the thickness and character of 
‘the Pennsylvanian. A well at Kewanee, which records what appear 
to be Pennsylvanian beds at 200 feet, has no record for the next lower 
196 feet so that there is a possibility that the system is 324 feet thick 
there. Another record at Kewanee shows 286 feet of strata above 
the Devonian limestone. A log from near Galva records what appear 
to be Pennsylvanian beds for 332 feet. In the vicinity of Alpha, a 
‘total of 365 feet of strata overlies the first thick limestone. To the 
north, along Rock and Green rivers, the “Coal Measures” thin to a 
feather edge. Here the uppermost beds are apparently identical with 
those which lie near the top of the section in the southern portion of 
the county. This relationship strongly suggests that the beds making 
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up the lower part of the thick Pennsylvanian section in the southern 
part of Henry County do not extend to the north edge of the coal field 
and are distinctly older than the beds outcropping there. 

Comparison of data from all parts of the county indicates that 
the Pennsylvanian system includes a large amount of shale, which is 
in part sandy, sandstone being much more prominent in the upper part 
of the section than in the lower. 

Few beds in the entire section are identifiable over any large part 
of the county. Identification is almost impossible from drill logs, and 
over much of the county there are no mines ‘or outcrops. The 4- 
foot coal mined at Galva and Kewanee with its cap limestone is recog- 
nizable over the southeastern part of the county. Similarly, the Rock 
Island coal and its cap-rock are known to underlie a large part of the 
area west and north of Cambridge. Below this coal there is com- 
monly found a thick bed of dark gray to black shale. Aside from 
these, no beds are known to have a wide distribution in the county. 

Coal beds are found in all parts of the county. ‘They are not re- 
stricted to any one part of the Pennsylvanian system, but come in at 
irregular intervals, in the upper or lower part. At the north where 
the total section is thin, there are rarely more than two coals found, 
and of these in many places only the lower is thick enough to work. 
Farther south, both at the east and west, several beds are found, as 
in the following log: 


Log of boring in southern Henry County 


| 
| 


Description of strata Thickness | Depth 

Ft. LYS eG. In. 
Upperrelaysvandsandanases sone | AVE / 50 
AST ACG Ear aya we sadly ts aL ee ee 3 53 
Sand rock uwihtiters sects ndeetes eee eee 4 57 
“slate? black. 2rit tyes see eee 2 59 ve 
LOGE Dime teie chncy ee Nourys See oe al J ye 9 61 2 
Wire clay white.<t5cs eee eae Pea faces G04) a eetee 6 
or Cen ren Aen Pe. eed ean LP sae LO oa 68 4 
inemclay elicited Wem terete wena 3 ah 67 3 
Rock hand. 2vithyensen asc ee eee 4 en 71 3 
pad esha eT e} pyc samen eee 4 | Ps all 75 me 
SEH MGA opates, NOMTHKN es Ans wee dheyre bb aiacche | 7 82 3 
Shale, blue...... Sos) anh oumearern 14 i: 96 he 
SALEM ERAN we catstosk ape eee Ae ea 89.) P| Re 135 3 
Polavere pla chon: hte nt Al wi Ryne ae arcane me 4 1 139 4 
GOAT Ratorta. wacbecct aan ae a! 140 hy 
IPeRCl aye LUG msicr one chin tenes mee 4 a 144 3 
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Log of boring in southern Henry County—Concluded 


Description of strata 


AMOueshia eve lig bits. cies ie ieyate ta viev<vedeyels 
LCC Lg Dla Checpene stats Srarseayts a acts wisriveyiel vie 
SVEN AIL vera OU Gees ack bese ta ate ances cy sieves waka. olettane yeltone 
Rock, white, gritty, (like limestone).. 
SELLOUT Garccan yaoi ste cccueh ousia vost siiowenatanansuets 
STAT OL Mea Y erehcn she arctale, a) vase wcctetbeabevene raha 
ESS OTGN abe a AN VICE: catalan ant Sep ae Pen Rar eC 
SM rOn ple Gere RLUGYcs ete eure etehenere kts slates 
SING WSe Minted eth ical Ce ar ale cr eT 


BERS UC Sau LEAT Rom aiGew aces ec, tas agenesis liek ake 


Binet ocley darkness oni btn tues. ou 


HATER CLAY eS WH LUGE cia tradinrce o ceicc nue nel aatactts 
Sandstone MeTit ee wae ees wk ole elation 
MAM MDS artic wie nce tect tehaen« aety och 
SPD DLO WA ccc dust aie atscsa re cnacanatske, el etatere 


Shale wheht sblwer cet es eva ty etenevatece | 
Medium: dark: shalens r'..<aeschebovsae eee | 


Shale seliteh tiatesarerve wsaroleats rancor loiter aa 
Sina evr dar kw seecarsrsiecs ve euetalehy level, oaeuons teed 
Sandurocks cwihitests,cacaieu ci ceienore uate 


Hire Cla yalighitnen. ss cgewevee dae ee loons 
SERS LEUE hates CLAN Keck cencen stad cca icnatocs cnt tna tay Seonsuien 
ROCKee White Verity tise sets seca blsreers 


SS eueee aD LALCHir.. sere hiclsssteie ena tere Coe 


Kimo Claret Lipinitincas:. sce. oy-cctale vetoes ee iene 


TRAN rela iat Pewee ae ep ee ae 
FOC Kear dtiimby seins cei aeel re ako cnerances 


Thickness 


Depth 
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The relations between the coal beds in the several parts of the 
county are not known, but it: appears that the lower coals thin and 


pinch out northward as the pre-Pennsylvanian surface rises. 


Lack of 


records of deep drilling makes it impossible to even suggest the char- 
acter of the pre-Pennsylvanian surface. 


STRUCTURE 


The basin in which these beds were deposited apparently had a 
gentle slope to the south and this presumably gave the marginal strata 
a tendency toward a southerly regional dip. Aside from this, there 
is slight evidence of any general deviation from the horizontal. 
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Local variations from the horizontal are common. ‘Thus, in the 
Briar Bluff area, the Rock Island coal shows 22 feet of relief in half 
a mile, and near Sunny Hill shows 88 feet. It maintains the same 
general elevation, however, over more than five townships. Similarly, 
near Kewanee the Sheffield coal ranges from 685 to 748 feet above 
sea level, and shows but little more relief in the whole district between 
Sheffield and Galva. 


SHEFFIELD COAL 


The main coal field is in the southeastern part of the county— 
the Kewanee-Galva area. The Sheffield coal which formerly was 
mined in a number of places near Galva is now mined rather 
extensively north of Kewanee. This bed has not been positively 
identined in other parts of the county although one of the beds 
of the Alpha section will probably be correlated with it. In the mines 
the bed is about four feet thick, but since the workings are restricted 
to the thicker coal, it is probable that outside the area in which the 
coal is mined it averages less than three feet. Future exploration may, 
however, show a number of small basins similar in extent and char- 
acter to those about Kewanee and Galva in which this coal is suffi- 
ciently thick to be commercially important. In estimating the re- 
sources, the entire area is assumed to contain coal 42 inches thick. 

The coal bed commonly has a shale parting of two inches or less, 
which separates the bed into two benches. ‘This parting is not readily 
separated from the coal and causes considerable loss; in some mines 
this band, together with all pyrite lenses, is gobbed so that an especially 
clean coal is produced. The upper bench is commonly separated by 
two or more charcoal partings which are discontinuous and which do 
not split the coal into definite benches. 

The roof is quite satisfactory in most mines. It is black fissile 
shale, the “slate’’ of the miners, and has a limestone from~4 to 72 
inches above it. This limestone is the usual cap-rock of the Belleville 
(No. 6) coal of the Illinois section, and ranges from 18 to 24 inches 
in thickness. 

The floor of the coal is a gray clay, ranging from 18 to 48 inches 
in thickness. It is usually so dry and hard as to give little trouble 
from heaving. Locally it contains carbonaceous matter in which ex- 
cellent plant fossils have been found. 

In most mines of the district, clay slips or “horsebacks” are com- 
mon. No part of the area seems to be free from them, although they 
may be encountered only in one part of a given mine. These slips are 
similar to the well known dislocations of the No. 5 coal of the Spring- 
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field-Peoria district. Each slip involves a zone varying from less than 6 
inches to several feet in thickness. The contact of the clay and the coal 
is very irregular, the fingers of clay extending into the coal for about 6 
inches on either side of the main body. Ordinarily there is no thickening 
of the coal at these slips, but instances of this have been recorded. 

The coal bed is affected by the usual irregularities in roof and 
floor, rolls in either or in both, nearly cutting out the coal for a few 
yards. 

Rocx Istanp Coat 


An extension of the main body of Rock Island coal is found in 
the extreme northwest part of Henry County, in two small areas. 
The larger includes part: of T. 17 N., R: 1 E, and the north part of 
T. 16 N., R. 1 E.; the smaller lies in the vicinity of Cleveland in T. 18 
N., R.2 E. This coal reaches more than 60 inches in thickness where 
mined, but is thought to average less than 48 inches for the area. 

The coal is identical with that mined to the west in the Coal Val- 
ley area. It is not a hard coal, although the upper bench is harder 
than the lower where it shows a shale or other persistent parting. 
Elsewhere, it is apparently uniform in character from top to bottom. 
It breaks with an irregular fracture but shows no regular jointing. 

Roof conditions are generally satisfactory. The coal is covered 
by a black fissile shale or “slate”, which in some places comes down with 
the coal, but is ordinarily a safe top. Above the “slate” there is com- 
monly a thin limestone. This is absent in places, probably through 
non-deposition. The floor is the usual underclay, light in color, hard, 
tough, and firm. In most places it makes an excellent working floor, 
although in places there is a tendency for the coal to “freeze” to the 
floor. Some of the older mines of the State were sunk in this coal 
and in the Cleveland area this coal is essentially worked out. In the 
Warner field there is still a considerable tonnage in the ground. 


ALPHA COAL 


In the vicinity of Alpha, recent exploration has resulted in the 
development of a new field for Henry County. This probably includes 
an area considerably larger than that blocked out for the present oper- 
ations. On the basis of available data, this field is mapped to include 
part or all of Tps. 14 and 15 N. of Rs. 1 and 2 E. 

‘The coal that is worked lies at a depth of about 200 feet and over 
part of the field at least it has an average thickness of nearly five 
feet. Two other coals overlie this thicker bed. Present information 
suggests a correlation of the lowest coal with the main bed of the Rock 
Island section at the north. 
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OTHER Coat BEps 


Very little mining is done outside of the areas so far outlined. 
Stretching east and west of Geneseo for several miles is an elongate 
field of unknown boundary in which a coal has been mined locally for 
many years. At the west end is the old Mineral Creek field under-_ 
lain by a 3-foot coal and locally by an upper and thinner bed. At 
the east a similar bed was mined at shallow depth near Atkinson. Near 
Geneseo a 44-inch bed outcrops in the creek and was formerly worked 
by shaft. For purposes of estimating the probable reserves of the 
county, these three small fields are combined. It appears probable 
that in the unmapped area to the south, there is enough coal to more 
than make up for the lack which may exist in the area mapped as coal 
land. 

Two other small patches in Henry County are known to contain 
some coal, one near Cambridge and one near Bishop Hill. One of 
the earliest mines of this part of the State was located in the Bishop 
Hill region. These areas are of unknown extent, but. possibly are 
not connected with any of the other fields in the county. The coal at 
Cambridge was reported by Shaw’? to be about 3 feet thick at 
the shaft and to thicken toward the south. Neither of these is included 
in the estimated coal land and tonnage of this county. 

Additional coal beds are recorded in drill logs. These are more 
numerous in the southern part of the county where the Pennsylvanian 
system is thicker than farther north. In the vicinity of Warner and 
Lynn, two additional coal beds are recorded. Two are also found in 
the Alpha area, while near Galva, five coals besides the Sheffield bed 
are listed. Although in most cases the additional coal beds are too 
thin to be of importance, they have been found in workable thickness, 
and it is probable that a small tonnage might be recovered from them. 
Like the minor coal beds of Mercer County, however, they were ap- 
parently deposited in basins of small dimensions, and are probably 
characteristically thin and bony. 


JERSEY(COUNTY 


7 


GENERAL STATEMENT 
Jersey County includes a portion of the southwest margin of the 
Illinois field, and only the eastern half of the county is underlain by 


rocks of “Coal Measures” age (Pl. 1B). Of this area, probably less 
than half is included in District III. 


* Shaw, James, Geol, Sury. of Ill. Vol, V, p. 195, 1870, 
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PRopUCTION AND MINES 


The only mines in the Pottsville or Carbondale coals are in the 
vicinity of Delhi, where Colchester (No. 2) coal is mined in a few 
local banks. In 1923, no production was reported from mines in that 
portion of Jersey County included in District Il], although a small ton- 
nage was mined about 1890. 


AReAmUIndenlainy sO ye wOLicNOlexCOal ine ivara veces ace eres aie eae escent ts 11 sq. mi. 

PAVELAS Cmab HNCKMOS Sic pete ey cee a ieasc knits Coote mere eT UN ence aS RUE EN ere 24 inches 

ATMOUMM eA Vala ples Onis inal lijc.c so ances ieee ieee ee 24,600,000 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The cover of Pleistocene is fairly uniform over the upland, con- 
cealing all preglacial irregularities, and giving a rather smooth upland 
surface. This has been so incised by streams as to produce surface 
relief amounting to more than 150 feet. The surficial materials in- 
clude a few feet of loess with the usual bouldery till below. Lime- 
stone boulders from the underlying Pennsylvanian rocks predominate 
in the till. 

PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are not well exposed in the western part 

of the area underlain by this series. Along Piasa Creek a fairly 
complete section is obtained in Tps. ? and 8 N., R. 10 W. On 
the basis of these and similar outcrops, the western margin of the 
area underlain by McLeansboro beds is indicated on the map along 
the line slightly west of Kemper, Fidelity, and Brighton. In the area 
assigned to District II] the Pennsylvanian beds overlie the St. Louis 
limestone of Mississippian age, and show a maximum thickness of 
less than 100 feet. Very little information is available for any of the 
area, except near Delhi, T. 7 N., R. 10 W., where a few borings and 
one or two small openings on the coal have been made. A typical sec- 
tion for this area is as follows: 


Typical Pennsylvanian section near Delhi 


Description of strata Thickness 
oe Ft. In. 
SUIT CO set ieraonects sieishe teres ccd acar min Uene Meneen apr. mipaive ce terseetesenefayscictess © 10 
SNe OTAV AE CSOADSUOIME! medley s's sap taatecmieie. ats nt eaneeer ole avon paeae rel toe avemtine alea ce 20 
SlOHIE  HOMRNO nasil IOS net maesos Splice po oom co Cpago DOS cobs aly cen 1 i 
(GOP MES TE ce Bis cara uePonae et Renae re Ones coed "ie Safe alte HABER ore So RSE MELO BRIE ee 2 6 
Underclay, TAY SOLAS UCL Gey bath ccieey arta teem ee eakeol Epmen teen eel cer MU NI Dire 3 6 
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STRUCTURE 


The Pennsylvanian beds appear to have a general easterly dip, 
which is more marked near the west margin of the coal field because of 
the post-Pennsylvanian deformation which brings the Mississippian 
strata to the surface in the neighborhood of Jerseyville. No data 
are available relating to the details of the structure, which will be 
presented in a forthcoming report on the geology of Jersey County. 


DELHI COAL 


North of Delhi is an area of about ten square miles, which is ap- 
parently underlain by a thin coal, locally called Colchester (No. 2). 
In outcrops or in mine workings the coal is about 26 inches 
thick, occurs without partings, and locally carries much sulphur in the 
form of pyrite. The roof is black fissile shale, the floor, soft plastic 
clay several feet thick, underlain in some places by a nodular and 
brecciated limestone. 

Elsewhere, there is probably a patchy development of one or more 
coal beds which belong in the lower Carbondale or Pottsville series. 
Such beds have been noted in places, but are apparently never of sufh- 
cient thickness and extent to be of value. 


KNOX COUNTY 


GENERAL STATEMENT 


Knox County lies near the west margin of the Illinois coal field 
and has representatives of all three divisions of the Pennsylvanian 
system (Pl. 1A). It includes a part of the margin of the McLeans- 
boro formation which covers the eastern two-thirds of the county. 
Only the western tier of townships is included in the area known as 
District III. For purposes of comparison, however, there is included 
in this report a brief discussion of all the coal in the county so far 
as information regarding it is at hand. 


\ 


PrRopUCTION AND MINES 


There are no shipping mines at present being operated in Knox 
County, and the number of local mines varies considerably from year 
to year. In 1923, a total of 39 mines producing a total of 51,528 tons 
was reported by the State Department of Mines and Minerals. These 
mines are located in the western and north-central parts of the county. 
The largest operations at present are at Soperville. 

Area underlainsby, -workable:coal. ..ij.0s nema meet ie 517 sq. mi. 


FAVELA eet hiCKNeSs) ih.cctjaee et eile deme Sh S crater ate waa shane aves Pebche iewevers texeliatis 36 inches 
Amount available -orisinally::.. <2. ceremonies neice 1,727,000,000 tons 
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STRATIGRAPHY 
PLEISTOCENE SYSTEM 


Knox County is almost entirely covered with a deposit of glacial 
material which ranges from about 10 to 85 feet in thickness. The 
thickness is variable in all parts of the county, and in places consider- 
able unevenness in the underlying rock surface has been concealed by 
corresponding uneven deposition of the glacial materials. These de- 
posits comprise the usual sands, gravels and boulder clays, in beds of 
irregular extent. Yellow and blue clays are commonly noted in logs 
from the western part of the county. The yellow clay is a loess-like 
deposit perhaps largely of wind-blown material. 


PENNSYLVANIAN SYSTEM 


The whole county is underlain by strata of the “Coal Measures”. 
The exposures of these strata are not uncommon, but the sections 
visible are so limited vertically and horizontally that little can be 
learned from them as to the character of the system as a whole. So 
far as the western part of the county is concerned, outcrops are found 
near Soperville, east of Wataga, near the plant of the Purington Brick 
Company east of Galesburg, and to the south along Cedar Creek west 
of St. Augustine. 

Relatively little drilling has been recorded in Knox County, and 
the available data comes from one or two localities so that there is 
little information for most of the county. In rare instances, the drill 
has penetrated beds below the Pennsylvanian and from these records 
it is clear that the Pennsylvanian beds are thicker here than to the 
north or west. As much as 300 feet of strata are reported from near 
Knoxville, and nearly 350 feet from a boring in T. 12 N., R. 1 E. In 
the latter record, it is not clear that all of these beds belong in the 
Pennsylvanian. The system is possibly somewhat thicker in the east 
than in the west, but the difference is not apparent from available 
records. 

As elsewhere in the district, the beds of the “Coal Measures” are 
largely shale, in places very sandy. True sandstones are not common 
but are found at any horizon in the section. Limestones are rare, and 
practically confined to the upper part of the series. As many as five 
or. six beds of coal have been reported in some of the borings, but 
most of these are thin and of little or no value. The following log 
from the western part of the county is typical for the region, and 
serves to emphasize the marked vertical variation exhibited by these 
rocks : 
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Record of boring in western Knox County showing typical 


Pennsylvanian strata 


Description of strata Thickness Depth 

hee thts In. Ft. In. 
Clay, BEY Cae eee Ree ae 20 
SHal@) HE Taya ciinccieronensrsteltatetens shenas aetarenee ld 33 at 3 5:0 
SATOH nC Ki n1,.spekebwieee oral. ai heaersiceate omer 2 it 55 1 
Oy.) lee ee aera re pene Sn bra een Mira pad A one eo aE 2 56 3 
Shaler Shay ice antan Hoa eee ee eee 2 uy 58 10 
Sand rock, light, very: tarda. is. ').)s 33 2 62 Bie 
Shale! Heh ver aa tyararcieteee tere hein em nerets We 2 64 2 
Sand rock, light, moderately hard.... | 1 4 65 6 
Shalem lie hitint, chica vereneetererece tesa rerorneueee 15 i 80 9 
Boulder rock, light, very hard....... 2 2 82 11 
Shale. Or aye ccntepos hecrecnecte tem tennecvonsbers 8 AL, 91 
Shale? brown) Sa an cane sn sterol espa 29 Ba 120 nS 
Sand rock, gray, moderately hard..... 15 4 135 4 
Shale dark iii). jetsam eit Seen baste if. 11 143 3 
Lime. rock, blue, very hard.........-. i, bes 145 Shy 
Shale dark: ns8 becca oe: oldie athens ovr uae % 9 153 ots 
OS Later a ay Kasil eve cisuaneyeiaievewe oss ome lal ahaaaye ih 11 154 11 
Woe Ak se eee oe oe eee ohiee -: 1 i 156 6 
Tam PUTS) COall |< jie ae acl tee eset eet 2 15$ & 
COak Aaeiva cea lhe se an DRE ho ere ea bi 4 157 
BUTS CLAW inet oteee arma nee eet 2 ers 159 4 
Sand rock, white, very hard......... 8 10 167 10 
Sanid shale Plight. scene eters kere 4 10 172 8 
Sand ushales er aiyegeniss-. aero terse eine 7 8 180 4 
Sand shale: Wehtsascties citrate eee 5 8 186 
Coals SOLE: cre SR Se ee af 56 187 a 
Sandshale. igh tpgen sees acvenvaere aaa 2 2 189 2 
Rame Shale itn si heres er peer ee cae eee 4 4 LOS 6 
Sand rock, light, very hard.......... 3 10 197 4 
Sand shale, light, moderately hard... 1 4 198 8 
Sand rock, light, very hard.......... 4 2 202 10 
Sand shale, light, very hard.......... 7 6 210 4 
Shale ERA ys 5c). ).san eee eee 2 uf 212 Ugh 
Coal ras sath cine’ <a ta a ee i 2 214 - 1 
Sand Shales erays voi cemcnts creole 5 ist 220 ou 
Sandirock -eray.s. a5 meee en ia ee At 6 220 o 6 
Shrallesidartkiy car ...:. ct Regaetnlenee tetra il 8 222 2 
Cap rock, extremely hard............. 1 1 DE 3 
TIPU CTCO ae ese eee are he eee 2 4 225 | 7 
Sand rock, gray, very hard........... a 10 226 | 5 
Sand rock, light, very hard........... 3 3 929 | 8 
SAMCm Sle yO NE: cee tee ee ee 7 t 237 ae 
Sandivshales pray ia cbs cee el hen 10 3 247 3 
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Record of boring in western Knox County showing typical 
Pennsylvanian strata—Concluded 


Description of strata - Thickness | Depth 
P | 

Ft. In. Ft. In. 
(CER Ca sho ea ELS CCRC ERE CREE ee Renee Cu, es ae nt: 248 2 
SSA OSPE MAY p ana: cusrchetareoienencisbench tiers e-cieSetarener 3 6 | 251 8 
aC mala Ge, LIA Vise aiouaraay salva, <iencnene neler rahone 4 xe 255 8 
AIM SMALS: MOT AY acti sarc eters cee asks; erttenon ets g 1 263 9 
BUT ales hele Pes ak trae en REE ene pee Pe | 2 264 ee 
ER OM CA Moree. Sccrererececehs yale) a: ooetesen sa. ve eohace tas 7! 4 265 4 
ANC SRALS, EIA E- i cunwe rere ich owners) chexenele 4 1 269 2 
Ge aerate resens cst icewdgerecuto hao ne misono ols, nett rare he 9 269 7 
SAMUS Ale PTS eis ci eee scuarvaGk-s-ctteeivee a 10 270 5 
Sandi rock, light, very bardiia:..<..0).). 2 8 273 1 
Saber came ctemaiece cucnevsussate re evuviacdeseversiatere. © 10 6 283 | 7 
Sand rock, light, very hard....-..... ik 6 285 1 
Shale, GAT. ape ura trahateiateys ies Sacataares 26 “ 321 1 
“slate. dark, very hard: vec: ee cee 15 | 10 336 1 
Sand rock, light, very hard.......... 2 6 339 5 


In the early Survey report,'’ the boundary of the Belleville (No. 
6) coal area was extended from Galva in Henry County southwest 
- through Oneida, thence south to the vicinity of Maquon and south into 
Fulton County. Considerable similarity between the rocks in eastern 
Henry and eastern Knox counties would therefore be expected. 
Essentially the same section as noted for the Kewanee field, including 
the fusulina limestone, some-shale, and a 4-foot coal with charcoal 
and shale partings is found near Etherly, Victoria, and Wataga, and 
hence the Etherly coal is correlated with the Sheffield coal. 

As in Henry County, the drill records in Knox County which go 
below the Etherly coal show several lower coal beds. These have 
‘commonly been labeled Nos. 5, 4, 2, and 1, on the assumption of proper 
correlation for the topmost bed. In places, however, a coal is recorded 
15 to 20 feet above what is called the Etherly bed. The beds below 
the Etherly bed are not reported with sufficient regularity to indicate 
any definite interval at which coal may be found. It is believed that 
they represent the irregular deposits of Pottsville and Carbondale time 
made near the margin of the coal-forming area. 


STRUCTURE 


Essentially the same structural relations as those reported for 
Henry County are found in Knox County. On the basis of correla- 


17 Green, H. A., Geol. Survey of Illinois: Vol. IV, p. 314, 1870. 
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tion outlined above, the Etherly or Sheffield coal is somewhat lower 
in eastern Knox County than in southeastern Henry County and con- 
tinues to dip to the west. This, however, is relieved by local vari- 
ations which are less marked than in the Henry County area. This 
attitude of the Etherly coal probably fairly reflects the structure of 
the lower beds of the system. So far as the coal is concerned the 
regional structure is of no consequence. The local deviations from 
this structure, in places involving only about one square mile, are 
somewhat more important. In no case, however, is the coal found 
to lie in the steep sided basins which characterize the Mercer and War- 
ren County fields. It is probable that further exploratory work will 
reveal some such local warping, but the general character of the de- 
posits indicates that uniform conditions obtain over wider areas than 
in the counties to the west. 

Minor dislocations of the coal bed, clay slips and rolls are found 
in this area as elsewhere. These will be noted in connection with the 
description of the several coal beds. 


SOPERVILLE COAL 


At the present time, about half of the coal of the county comes 
from the Soperville field north of Galesburg. The position of this 
bed in the Illinois general section of “Coal Measures” has not been 
finally determined. It appears to lie too high to be correlated with 
the Colchester or No. 2 bed, and perhaps too low to be classed with the 
Springfield (No. 5) coal. The latter correlation has been made ten- 
tatively, although earlier reports classed this bed with the Rock Island 
coal. Detailed stratigraphic studies in the area will be needed to com- 
plete the correlation. 3 

The Soperville bed is not known to extend widely over the county. 
So far as known, it is restricted to parts of Tps. 12 and 13 N. of R.1E. 
in this county and probably extends west into northeastern Warren 
and southeastern Mercer counties. : 

The bed has an average thickness of about 48 inches, reaching 
a maximum of 72 inches in one of the mines. Locally, it is practically 
cut out beneath surface materials so that it is unworkable. The 
bed is normally in three benches, with a charcoal and dirt parting 
below the top bench and a shale-pyrite parting above the lowest one. 
The top bench is relatively brittle, and has abundant calcite facings 
throughout. The middle bench is less dull, more laminated and harder 
than the top. The bottom bench is the hardest coal, and is somewhat 
more dull than the others. Locally the top few inches is nearly a cannel 
coal, showing few laminations and a distinct conchoidal fracture. 
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The roof is shale, mainly black and locally fissile. It ranges up 
to 18 feet in thickness, but gives trouble and must be supported 
by the top coal in places. The shale contains large calcareous 
and pyritic concretions which commonly fall when the coal is removed. 
There is no widespread limestone cap-rock such as overlies the Etherly 
coal. The floor is rather hard, slightly flinty clay at the top with 
softer clay below. ‘This is light gray in color, and more than six feet 
thick. 

The coal bed is interrupted by “horsebacks” and “clay-slips” and 
by small faults of little displacement. The flaring V-shaped slips are 
the most troublesome in mining, as they increase the hazard and cost, 
besides reducing the area of workable coal perceptibly. The character 
of this type of fault is illustrated by figure 7. 


HB Coal == Shale Gouge 


Fic. 7. Diagram of fault in Soperville coal in Knox County. 


ETHERLY OR SHEFFIELD COAL 


In the Etherly area, which includes the eastern two-thirds of Knox 
County, the same general succession of beds described for the Kewanee 
field is present. The early reports show the Sheffield bed to underlie 
eastern Knox County as far as a line connecting Oneida, Wataga, and 

~Maquon. Since this area lies outside of District III and has been de- 
scribed in some detail in an earlier bulletin’® it will not be considered 
- further here. 

ABINGDON COAL 


_.A small amount of coal is spasmodically mined from the Abing- 
don field. The extent of this coal is not well known, but recent drill- 
‘ing indicates that it extends northward to within three miles of Gales- 
burg and eastward somewhat beyond Spoon River. It is normally 
about two feet thick, without partings, and of fair quality. It is bright 


Cady, G. H., Coal resources of District IV: Ill. Mining Investigations 
Bull. 26, p. 106, 1921. 


76 COAL RESOURCES OF DISTRICT III 


and hard and commonly contains lenses and balls of pyrite. The roof 
is shale, black and fissile, and overlain by another shale, non-gritty, gray 
in color, known as “soapstone”. The section here is similar to that of 
the Colchester coal. 

OTHER Coat BEps 


Practically throughout the county, drill records show more than 
one bed of coal. A log from the extreme northeast corner of the 
county shows six unidentified beds, only one of which is of workable 
thickness. The record from western Knox County shows eight beds 
of coal; three beds are reported from the Etherly field. Most of these 
beds appear to be of irregular development and may be of workable 
thickness in one place but pinch out to a few inches within short dis- 
tances. 

In the St. Augustine area the Rock Island bed, lying a few feet 
below the Colchester bed, is thick enough to be worked in a small way. 
It seems to underlie only the southwest part of the county, in Tps. 9 
and 10 N. of R. 1 E. It shows the same characteristics here as are 
noted in the adjoining part of Warren County. It is about 30 inches 
thick, with or without a shale parting, and is of fair quality. The shale 
roof with limestone capping makes it easy to work. The light gray clay 
floor gives no trouble by heaving. - 


MADISON COUNTY 
GENERAL STATEMENT 


Madison County is at the extreme south end of District III, and 
in its general relations duplicates Jersey County to the north (Pl. 1B). 
As indicated on the map, the area assigned to District. III is a north- 
west-southeast strip about 4 miles wide extending west as far as East 
Alton, and Godfrey, and bounded on the east by the outcrop of younger 


strata which include Rushville (No. 5), Belleville (No. 6), and higher 
coals. 


\ 


PRODUCTION AND MINES 


At the present time, production from the lower coals in Madison 
County is from four or five country banks in the vicinity of Upper 
Alton producing less than 10,000 tons annually. These mines “were _ 
formerly of more importance, as they produced more than 100,000 tons 
each year. The later discovery of thicker coal to the east has caused the 
decline in production from this field. — 


Area; underlain’ by workapletieoalcse seaernee meter eee en ce 29 sq. mi. 
Average thickness : 


2 
~z 


MADISON COUNTY 


STRATIGRAPHY 
PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are rarely exposed in outcrop, and are 
known mainly from the coal openings and one or two borings. In 
the vicinity of Upper Alton, the limited data reveal coal overlain by 
shale, and in places underlain by clay with limestone. Following 1s 
a typical log from farther east. in the county, recording the McLeans- 
boro beds but showing the character of the Lower Pennsylvanian beds 
as well: 


Log of boring in Madison County showing the succession of 
Pennsylvanian strata 


Description of strata Thickness Depth 
Feet Feet 
Clayse sand Land Ser awele cntessuiccsyrsleialons 40 a iateos eiuetareaweratsioie ts 156 156 
Sholewd Cw tak GM is COM) trom orcist tususbi shel rene atses: Sivesterobe wistahede: ae 4 160 
Clay<shale, with "soft dime Modules. cals societies prove sve is 7 167 
Clary aloe aalee sauehasanai ahs cae oe iseeWe Mets Poa Ne rep ede, Seesidaiol antes. cto Wane 3 170 
JUAN Ta opeed ie Keven Rireaweeey tel nie G Mla erie eee ch Pees hic err ees ae LER Ree 12 182 
Spal evened Sete men cscs eek anatel tev evar chanel otoceacalteisnniv asses sefete lopote 3 185 
OLED Vay AUC yale tart ere, cua asst ov tity paca arotn napsias eects ase vadavets a veberele, se 3 188 
PE IMESTOME LOSSUIIPSY OUI tae: see neha opie etaPe aan a ocatce abopar et ova fee! atte 3 191 
(QIAN ANSI KG Oi Semen a a Pe Rie oR MEME VEL fren are ant Soa a 1 192 
Shale, LAC etiee cts canavers ceocoie weateiace eae sre atvenand airehoractranatentrevsiars jahers if 193 
CMA TSW titre ore Pee scot ay eae ete te oncoav ay eibvene ce Hind ta SUE CAUNE: vive! aint aleve) sean 9 202 
Clay shale, with soft lime chunks and fins Coal ce acne 2 204 
SST AM OM Crud ciate amide hn uiies crate soe ara taryieh sr agettavay te eset a) av astael mulenabe ate 2 206 
TRE SHOE Dates, SI sun ctehtiane cca ve hee eis ee Oetere Nana ee clatara Ribena ts 10 216 
Shale, soft (base of McLeansboro formation)........... 4 220 
OU eparon tt ike ical cio roach cee ec aeerer sa wel otis Patel ctecsbeun oaths epimehind, be 5 225 
Crear eIM ER LG et esac Sires Sent areata es tesa sPonaNeu sila ava heniehiel oWors hae otal apa oayen Ae rojeetls 6 231 
MEAN COIL Game eet ale ty Niawee ssa aye te Naqa rade ueMoxles ate loves are) ayssiceteaeat oF cs 2 233 
COLAO’ bic casreaaverataavard erat ola cha jaraeca-aye cass eMeze ea eel sucuare mices, ty 15 248 
MEAIMORSNALS te. Sani cl aerate aia ade a srt anes sle) pevayaraneaaanearemteeca sk ae 3 251 
SRL UNVCR SAIC pei Sata Vee tatcieessadetteceier seal faa heho cletemexcivenehatar etoyenevatevel- 49 300 
Shale ple y ie sche ces eters yas cte sis nthaneiahay eialic he StaaRne sn caeheh ost 8 anetonatale 13 313 
Fen OE) Meter ste en ie Nace Wa a~ w atiewe wel ses A ha eM SP POMBE ese Nae ea inecs ivan ee rete 1 314 
PNAC aS ANN CL Verses tons ai snatar: acta aeonene papeueta tare petistare tana teraksiatt, aneta)-s 22 336 
SLAM UU Ge tech cer ate aires lavsssevy Bde eet nee ea ional concen ie /attae are ee 16 352 
NUMAN SS UOMO Srey stan eoes ehanhyy Pet oy ole sitesi oy Ae heer a eed: eeawee sa. star cree gaa) 2 354 
SICMES alold Gaeta nN ek oie coee re Ana stoae Pn ic Sich eat eo nad ate 2 356 
2 COS] «hers ie: ‘na pebapbobaceasge oooh dcotbca dladb po oap ont 3 359 
MAG mIUG Oth etn teunlage ous apetece nish ee aiahn eeue ators TEL es 3 362 
Shale (base of Pennsylvanian system)...............03- 13 375 


Shale and limestone of Mississippian system............ 275+ 650+ 


oe 
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A mine in sec. 6, T. 5 N., R. 9 W. shows the following section : 


Section of coal in mine located in sec. 6, T. 5 N., R. 9 W. 


Description of strata Thickness 

Inches 

Roof shales with some:-Sandston ess: wmhmveserouiman sa Websrclee nearer re ieitae 4a 

GO a aot Se ie dion eV ovos wee lard alle Wl ela oha ben Seen PIAUCER Bie eg SUC HENERT Re eR Re Reman ates Facts 24 

(OXor:) uti «fos Aarts Sar Ci CALI AINE oer Seni cia oid a OAD ex dup Ota dE J 6 “ 

Shale band: “bie. ad? sc eked econ saa vaste stot fee ene atiel oar ative eas 5 
Underclay 


Most of the coal of the main bench is dull and distinctly laminated 
with bright bands up to half an inch thick. The so-called “blue 
band” is locally as much as 8 inches thick, and is rarely less than 4 
inches. Where this band is thick, the overlying band of bony coal is 
also thicker than the average. What is probably the same coal as this 
shows no shale band where it is mined half a mile to the north 
in a 20-foot shaft. About 4 miles to the east in sec. 14, a 24-inch 
bed was found at 165 feet, with sandy shale and sandstone overlying. 
The bed is full of bony layers, making it very hard to work} it carries 
an unusual amount of pyrite balls, lenses and stringers, and shows 
much calcium carbonate in facings. 

From the few data available, it appears that the Colchester coal 
is developed over the north-central part of T. 5 N., R. 9 W., and in 
the southwest part of T. 6 N., R..9 W., but that there is no marked 
uniformity in its deposition. It appears to have been deposited at the 
margin of the coal basin in more or less isolated patches, and under 
conditions which locally permitted the introduction of considerable 
amounts of mud, resulting in a carbonaceous bed about two feet thick 
which is workable in places. 

North of Godfrey to the county line there is nothing to indicate 
the presence of any workable coal. At East Alton, the Tile and Sewer 
Pipe Plant has used the Colchester coal to a limited extent. The section 
exposed along the creek behind the plant is as follows: 


Section exposed along creek behind the Tile and Sewer Pipe plant 
at Hast Alton 


Description of strata Thickness 
Riel, 
phate, sandy, duit colored. un) thick ped suns saaerie eration tlarile 10 
Shale, black “fissiles csi so keaele e Bie ete Mds tar sat er ale ee RRM ee AS aN 2 Peri 
CO a an actus srede tv 0:44 eine bas Cale este Mabe Savane gene oe Thc RaRT SOROS eA ne Ta ey ore rT 2 6 
Clay, ebay; dark at, top) lishterspelowiwh seminar cnet iets 2 6 
Limestone, somewhat bouldery but continuous, with fusulinas.. 1 6 


Shalewiligiucsray, above, darker spelowseaachimresiemieaate ene 10-+- 
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The limestone of this section is apparently a distinct type. It is of 
medium gray color, slightly pinkish when fresh, weathering to buff. 
Fossils in this limestone are in the matrix rather than in fragments, and 
comprise crinoid rings, some small brachiopods and a small fusulina 
resembling Girtyina ventricosa. This has been considered the Colchest- 
er coal section, with the zone of the Cheltenham clay in the base tnder- 
lying the “breeciated lime.” 

No other coal has been recognized in this area, and it is believed 
that even the Colchester coal is not sufficiently regular to be of con- 
sequence as a resource. 

STRUCTURE 


From present data, the Pennsylvanian strata appear to be involved 
in no major deformation. ‘The results of detailed structural studies 
now in progress in this and adjoining areas will be presented in a forth- 
coming report on Madison County. 


MASON COUNTY 
INTRODUCTION 


Although no coal has ever been mined in Mason County, it is 
known to be partly underlain by at least one bed of coal (Pl. IB). 
The following quotation from another publication of the Survey gives 
all available information on the coal and inferences as to its corre- 
lation :'° 

SURFICIAL DEPOSITS 


“The coal-bearing rocks are deeply covered by glacial drift which in the 
hole at Mason City has a thickness of 204 feet. Its thickness in other places 
in the county is not known. Leverett says: ‘The county occupies a low 
basin-like expansion of the Illinois valley, heavily covered with sand, except 
where the old river channels have left a surface deposit of muck.’* 


COAL-BEARING ROCKS 


“xcept for information afforded by the drilling at Mason City, and for 
a general knowledge of conditions in surrounding counties, nothing is known 
concerning the coal which possibly underlies Mason County. In the drill 
hole a coal 34 inches thick was struck at a depth of 290 to 293 feet. This 
thickness of the coal suggests correlation with No. 2 rather than with one of 
the higher coals. Further evidence in support of this correlation is that 
. No. 5 coal at Lincoln lies at about the same depth and latitude as the coal 
at Mason City, whereas by reason of the regional eastward dip, No. 5 coal 


”Gady, G. H., Coal resources of District TV: Ill. Mining Investigations 
Bull, 26, p. 148, 1921. 
\ «Leverett, rank, The Tllinois glacial lobe: U. S. Geol. Survey Mon. 38, 
p. 688, 1899. 
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should be considerably higher at Mason City than at Lincoln; in fact, high 
enough to bring it above erosion level beneath the drift. 

“It is probable, therefore, though by no means established, that if Mason 
City is underlain by coal, it is No. 2 rather than one of the higher beds, ex- 
cept in the eastern part of the county, where locally the drift may be thin and 
one of the higher coals, possibly No. 5, may be present in small areas.” 


McDONOUGH COUNTY 
GENERAL STATEMENT 


McDonough County lies in the west margin of the Illinois coal 
field, and the geology of the “Coal Measures” is similar to that in the 
southern part of Warren County, and the western part of Fulton Coun- 
ty (Pl. 1 A). It lies about 25 miles west of the recognized area of Belle- 
ville (No. 6) coal in eastern Fulton County. The Pennsylvanian 
rocks here are relatively flat-lying and extend to only shallow depths. 


PRopUCTION AND MINES 


The mine list for 1923 shows local mines operating in that year, 
but no shipping mines. The production was entirely from the Col- 
chester (No. 2) coal. 


Areat underlain: by workable; coal iossieeasepsas ceniecs erase eackale erent crete 267 ‘sq: mi: 

Average tHICKTOSS. “F355 Biruvacewte cereale te mnicle eters oe cle eens sae creams 24 inches 

Amount--available originaliys cae centarte eiciereter retusa etc 604,700,000 tons 

Production; ‘year: ending 7June 30,7 1928m ones coe etal ieee es 25,964 tons 

Average annual -production,: 1919-1923 ores a coe o. selscel cy aneise eeepetone 92,233 tons 

Totals production) TSECordeders sansa eee en peices eee oe ete 2,204,138 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene beds are for the most part level-topped, but lie 
on an uneven surface of bed rock. The surficial covering is loessial 
clay 5 to 10 feet thick, with clay, sand and small amounts of gravel 
below, making up a total of between 30 and 200 feet. This great 
range is due to the presence of buried valleys cut in the bed rock before 
the advent of the ice. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are from 40 to 230 feet thick, and are 
known both from outcrops along the east fork of Crooked Creek along 
Camp and Grindstone creeks, and from drill logs and mining oper- 
ations. A typical section compiled from these sources in T. 4 N., 
R, 3 W,, is given as follows: 
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Typical Pennsylwanian section compiled from records of outcrops, borings, 
and mines in T. 4 N., R. 38 W. 


Description of strata Thickness 

Ft, In. 
HAUGstONe: DULL CO STAY, CUI NEMA: hiwrma due N cin stcenienaaiiene R's 39 

Shale, argillaceous, with ferruginous nodules...............000- 10 ‘tee 

CSaaAC OLCHSSEOT) \ticetanivevakersyaiosetateneuels Wvduite vate esshataeavech Canta eal tecs We ae 2 6 
Gisvrsin ds COMCOALSHY DOM are che scrsh weun ri aeviels SrNenessrerpeActene , aici telete arate 15 
Shale; blue towhite at top, drape belOw sv. vse cy cet eeles sisters athens 9 
CIA Vesa Y POLLS Me WDAUG crccn akentaditnenctal clsieve teeta tetas: tralemetercrctiern elute 5 
Sandstone, white, quartzose, thin-bedded, weathering to light buff 5 
Interval, chiefly blue-black shale. 25 Joc. asc e css tee eeetees « 20 

Sandstone, white, quartzose, weathers to dark drab, contains 

DALUINSA OL DINC-DLACK SDA Stan, visnteecern eater cals ceesetan tare ste Patonsteans 4 
Shale, in part very calcareous and filled with carbonized stems. 3 
Concealed, overlying Mississippian formations................. 6 

OU OS vat eis aceirade satis salts, 6 a aaeunael Mecene iojeuBetaaate) awake Bie’ &. aioe /nifacahenetcalel ciel ate 118 6 


The Pennsylvanian includes parts of the Pottsville and Carbon- 
dale formations. ‘The Pottsville, 125 feet thick, comprises thin sand- 
stones and shale, with one to three thin coals and one limestone. The 
limestone is an important stratigraphic marker in this region and is 
described in the Colchester-Macomb folio”® as follows: 


“The limestone is bluish gray, fine grained and very brecciated or nod- 
ular, so that it weathers with a characteristically uneven surface. It has no 
regular bedding or cleavage. In its brecciation, texture, and general aspect 
it somewhat resembles the St. Louis limestone, but can be discriminated 
from it by the nature of contiguous beds. In places it contains many crystals 
of marcasite or pyrite, which on weathering give it a reddish tinge......... 
In some outcrops it is a continiious ledge rarely as much as 5 feet thick; in 
still others it is represented only by rows of ‘boulders’ in clay, or by incon- 
spicuous calcareous shale, and in still others it is altogether wanting.” 


McDonough County appears to be uniformly underlain by beds 
of the Pottsville formation, which show considerable lithologic varia- 
tion from place to place. . The Carbondale formation, which has a 
maximum thickness of 90 feet, comprises sandstones, shales, one coal, 
and one limestone. Irregular patches of the Carbondale are found 
extending northward from Colchester and Good Hope, and in the 
southern part near Industry. The two important members of this 
formation are the coal bed known as the Colchester or No. 2 coal, 
‘which lies at the base of the formation, and the Vergennes sandstone 
which appears at the top of the formation over. an erosion uncon- 
formity of marked irregularity. This sandstone was called the Ver- 


207 Hinds, Henry, U. S. Geological Survey Geol. Atlas, Colchester-Macomb 
Folio (No, 208) p. 6, 1919. 
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gennes by Hinds! because of its resemblance to a sandstone of simi- 
lar position, so named by Shaw in the Murphysboro quadrangle. 

The coals of the Pottsville show an irregular deposition which 
is apparently original. Where but one prominent coal appears it is 
usually called No. 1. It is not to be understood, however, that the 
No. 1 of one locality is positively known to be the stratigraphic equiva- 
lent of the No. 1 of other localities. The main coal of the Pottsville 
lies between 30 and 40 feet below the Colchester coal. The Colchester 
(No. 2) coal is relatively widespread, and presumably appears in fairly 
uniform thickness (20 to 80 inches) over the ‘northern part of the 
county and in isolated patches in the southern part, as indicated by the 
line of outcrop on the map (Pl. ITA). Above the coal is blue shale 
which reaches a maximum thickness of 55 feet. The beds are much 
more sandy at the top where the greater thicknesses are exposed. 
Below the Vergennes sandstone in places there appears a thin lime- 
stone which is quite fossiliferous. This lies from 25 to 30 feet over 
the Colchester coal. 

Most of the logs record only shallow drillings, a large number 
reaching only the Colchester coal. Typical of the deeper logs is that 
from the farm of W. H. Young in sec. 9, T. 7 N., R. 2 W. (Walnut 
Grove Twp.) : 


Record of well drilled on W. H. Young farm, sec. 9, T. 7 N., R. 2 W. 


Description of strata Thickness Depth 

Rt. In. Ft. In. 

PIeistOCENnesSYSteMit <2. wens Gteiteoee | = 2. } ae 
Soils tic chee ae | a Hs, ae a 
SAMs erdvace ame ou aes Senha ei eee | 9 6 be 12 6 
Pennsylvanian system................| oe | Bi cx 
SOapstome ent ignin. pe etch meton 4 | 16 6 
“Slate, andiurockscccimicaie ieee 3 6 20 Ri 
Soapstonerin; atcccee eeloeu ee eee 18 3 38 3 
Coal Colchester (No. 2).......... pres OY, 40 3 
Fire clay, very white........::.... 6 3 46 6 
Clay; hard, 0r. rocks. sass nee! ae ee 53 6 
Soapsboue; shard cn veh eee ee cman 58 6 
ROCKGS apie mache Ret a eee oe, 4 6 63 Pe 
Soapstone shard. eee ae 13 a 76 oe 
Glayarbhard sta hcpet eh Cer 1 6 vai 6 

PAS LAUCIR Sarees: oie 0 onto ath, Chee ee 1 6 79 

Rinenc lay aunties ce ante im: home sna 5 84 


*t Hinds, Henry, U. S. Geological Survey Geol. Atlas, Colchester-Macomb 
Folio (No. 208) p. 6, 1919. : 
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Record of well driiled on W. H. Young farm, sec. 9, T. 7 N., R. 2 W. 


—Concluded 
Description of strata Thickness | Depth 
Jihee In. ENG In. 

CONE SCRA OREN eho ee pin cr iaheee iis heen chee 14 ; SS : 
SOaDstomen cere timc ae weenie en 5 peel See || 
OCS nt aa Seay en Oe Uh ote et 7 CPancarah Cia 
Slaleynockesssascte ae sh. Mawar ale 4 6 114 6 
polatewand rockKitrrescc)jei entire 4 Cet al) 
UCL Clavie eae ee 2 NE ot aa eT 6 
Rock shard esses ee eee 3 3 124 9 
Bem CLAVE. se eek sovalarile ee ease euale tuspedecarene 1 6 126 3 
Rock, very hard (could not drill | 

(MMOD ct) Vpheosvsedosesos bee 8 6 134 | 9 


Although the “hard soapstone” of this section is probably a sandy 
shale, the absence of true sandstone is notable. The Pennsylvanian 
beds lie in marked unconformity on the Mississippian formations. 
The relief of this old rock surface is probably in excess of 100 feet. 


STRUCTURE 


The Pennsylvanian beds are essentially flat-lying, the Colchester 
_ coal ranging from about 640 feet to nearly 700 feet above sea level. 
So far as available data from mining operations indicate, the Pennsyl- 
vanian in this county is free from minor structure such as slips, small 
faults, and rolls which commonly interrupt the continuity of the coal 
elsewhere. 

CoLcHESTER COAL 


The main coal of the county is the Colchester (No. 2) commonly 
mined by drifts or shallow shafts, and which, because of its thinness 
(about 24 inches) is not mined on’a commercial basis except in con- 
“nection with some of the clay plants. The coal is of good quality, 
however, and shows no -persistent partings or impurities. In places 
“it carries a few lenses and small nodules of iron pyrites (“sulphur”), 
films of mother coal, calcite, and gypsum, and streaks of bone an inch 
or less thick. It is jet black, with some bands of dull luster, 
has a hackly fracture and shows no well developed cleat or horizontal 
‘cleavage. The bed is thus exceptionally clean and is relatively un- 
disturbed by horsebacks, clay slips, or rolls. The most important coal 
area is about Colchester, and the next most important is in the south- 
central part of the county where but little mining has been done up 
to the present time. The roof of the coal is in all cases a blue- gray 
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shale, somewhat massive and in places quite sandy, which serves well 
for mining purposes. Below the coal is an underclay a little more 
than 2 feet thick, which in most places is soft and plastic and makes 
an ideal medium for undercutting the coal. 


OrHeEr Coat Breps 


No other coal beds are mined except for private uses in those 
localities where the Colchester coal is absent, and one of the Potts- 
ville coals is developed in thickness sufficient to make small mining 
practical. These are not considered of sufficient value to be included 
in an estimate of the resources of the county. 


MERCER COUNTY 
GENERAL STATEMENT 


Mercer County lies in the northwestern part of the State, having 
approximately the same relation to the Illinois coal field as Rock Island 
County (Pl. 1A). The “Coal Measures” in the northeastern part of 
the county are continuous with those of Rock Island on the north 
and Henry on the east. [Farther west the Pennsylvanian beds are 
thin, and near Seaton, in the southwestern part of the county, they 
have been eroded and Mississippian beds lie at the surface. 


PropuctTion AND MINES 


Mining is somewhat more active in Mercer than in Rock Island 
County, the 1923 report of the Department of Mines and Minerals list- 
ing 15 local but no shipping mines. This is a larger number than has 
been reported for some years, and reflects the recent coal shortage. 


Area underlain: by, swoOrkablen Coals aiitesiomieere ennai ene ete 127 sq. ‘mi. 
Average. thickniess! Wheaten cic when oe ee eae Ps nade 34 inches 
Amount available: originally ncsie tence eee ee 412,130,000 tons 
Produetion, year.ending June: 30-1923. ae ee ey eee 39,275 tons 
Average annual wpnoduction: "Ol 9shO2 one nee lens atrerteneCreters 875,230 tons 
Poralproduction=recordedia.m. sauce enn ee eae 13,689,352 tons 


STRATIGRAPHY 
PLEISTOCENE SYSTEM 


Outcrops of the coal-bearing rocks are rare, for the county as a 
whole is deeply mantled with glacial drift. These surficial deposits 
range in thickness from a few feet in stream valleys to more than 
200 feet beneath some of the upland. 
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PENNSYLVANIAN SYSTEM 


Practically all data regarding the extent and character of the 
Pennsylvanian rocks are gained from mines and drill logs. The latter 
are mainly from east of Aledo and are closely spaced in the Mather- 
ville area, but widely scattered elsewhere. The Pennsylvanian ranges 
in thickness from less than 75 feet to as much as 150 feet. Few logs 
are at hand in which the precise base of the system can be determined, 
but present data indicate maximum thickness of Pennsylvanian at the 
east margin of the county. At the west, near the boundary of the 
“Coal Measures’ the thickness is probably considerably less than 75 
feet, but there are no logs showing this westward thinning. 

So far as appears in the well logs, the Pennsylvanian section is 
predominantly shale, most of the sandstone appearing in the upper 
part. The following log is typical of the barren beds in Mercer 
County, but cannot be considered as a generalized section: 


Log of boring showing typical Pennsylvanian succession of the barren beds 
in Mercer County 


Description of strata Thickness Depth 

eit In. 1M re In. 
Pleistocene system | 

SolPramdsclay-syrc ett oretetetne sided 23 aft | 23 

Dritieouny eee e er ee 19 Risa 42 
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ID PAE (LBV ecsaeiphecsya siete te sles! soar ares peels 16 nd 65 

Pennsylvanian system - 

SOAVSt OMEN inet suse Bisa hy este srclene tnesers 2 67 

PELL O SW Re tee ecaarciteds eo quntpsnes- cnc 0. io) weetoal 3 ue 70 

Samay AOC eae, rere net Moe ar ae. 1 My val 
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Seal on iieti te aren. che 5 ‘ef 84 | 

DAN deTOCK weU AN at aoe cals sotalol meat ee 10 Ae 94 

CCS POMC AT Kas so-telcs so sqetetet mine ee 2 Se vt 96 | 

Sand prog: oraye ss .cacscie: rae anemeycr sue 3 = | 99 | 

BS LEU CO eMC LI Kaci nas lene ar'e onccaieastcr a aeemsr ate Alyy ae 116 

Sa OMe eis cara crate ienteabe es esa oe tit a 123 

SLAG! SAD AOKE, gach i Worcs a seehetesecess 14 sits 137 Be 

Coallny eye tesa hehe Ri ctrsicte nen ety a 3 137 3 

RED GL CLA Vertate rustle: «toss aitece. So tados gehts ie tous 4 9 142 

MSUAL CELA ehtecis as pete cusmets, sastane 36 Me 178 

Sandstone swehthce nai tee cee 3 oe 181 

S pedlen Pea | OVE KC) "Ae tobe memetatchey cH eer ean 3 ae | 184 

A OLEVUC ati) LUGE 1p reptecymhnay ee wevecna betes nes 10 a 194 

Sandy rockelteh tases tsi ecole PE a 196 
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Log of boring showing typical Pennsylvanian succession of the barren beds 
in Mercer County—Concluded 


Description of strata Thickness Depth 
Ft. In. Ft. In. 
Mississippian system 
Shale. ight cosewa vetermoretraieats 24 ys 220 
Ghaleseblivese acme a eth career 6 he 226 
Shales ene. setae cote! meeereretnene | 5 ai 231 
WITH SHAS pee pene, a lederalemes chit 58 the 289 
Shale; PrOWM ss. <a. s tess chee varecm sans 2 at 291 
Tuim SHA le.. oe iat ow.s.thotsienctescustele: dare 5 is 296 


Of the above section, the first four beds are surficial, the next 
lower members to a depth of 196 feet are probably Pennsylvanian, and 
the rest of the section should perhaps be referred to the Mississippian. 

A section typical of the coal-bearing part of the system is added 
below for comparison: 


Log of test boring in the town of Cable 


Description of strata Thickness Depth 


Ft. In. Ft. In. 
Pleistocene and Recent systems 
Sollsand claymore 9 
Pennsylvanian system 
Pottsville formation 


=) 


Sandstone and shale............. 3 12 
Limestone, blue, shaly........... 9 | 21 
Cal neketaniys crate ais oees cia eels eareanen tas 3 6 24 6 
Underelay and-shale, nner casein 57 axe 81 6 
Sandstones,|. cc.) sete s eatee cea 30 ne ala Ek 6 
GOAN ina: Rarerer doo evar is eters) erates eta eer 2 6 114 
Underclay and shale............. 12 Ane 126 rs 
Devonian systems. candice | \ 
TeiMEeSCONGsic.e =< sha eeeN eee 52 oh 178 


But one stratum reported in this log is recognizable over much of 
the county. This is the blue, argillaceous limestone overlying the 
thicker coal. This and the coal itself are probably correctly identi- 
fied at Sherrard, Matherville, in the area north of Millersburg, and 
southward nearly to Burgess. The limestone carries fossils, locally 
abundant, among which is the small protozoan Fusulina, which has 
not been found in this county except at this horizon. 
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The Rock Island coal is the only one of commercial value and 
it has an irregular distribution. Another coal which has been worked 
to a limited extent lies from 15 to 30 feet below the main bed. This 
is even less uniform in character and distribution than the main coal. 
Throughout much of the area in which the Rock Island coal can be 
profitably worked, drill logs record the presence of a thin coal’ lying 
10 to 25 feet over the main bed. 

Little is known of the character of the pre-Pennsylvanian surface. 
It seems probable that it closely resembles that of Rock Island County 
in showing considerable relief. Study of the available logs indicates 
that in the southern. part, at least, the “Coal Measures” are underlain 
by Mississippian rather than Devonian beds. 


Ft. above 
Sea level 


700 


Fic. 8. Diagram showing relation of thickness of the Rock Island coal 
to its altitude. Except in No. 3, which may be structurally high, the 
thicker coal lies in the hollows. 


Da LOoNGe aaa Wis T. 15 N., R. 2 W. 
Deeley 4eoH a4 SCCia te 5. SE. % SE. % sec. 22. 
2. SE. % SE. % sec. 27. 6. NE. % SE. % sec. 22. 
3. NE. % SE. % sec. 27. 7. NW. % SW. % sec. 23: 
4. SHE. 4% NE. % sec. 27. 8 SW. 4 NW. % sec. 23. 


STRUCTURE 


The Pennsylvanian beds are flat-lying over the county as a whole, 
although they are affected by minor flexures which give rise to sharp 
local folds. The one recognizable bed in the series, the fossiliferous 
limestone, shows a remarkably flat attitude except for these minor 
deformations. This bed lies at an elevation of 670 feet north of Mill- 
_ ersburg and is only five feet lower near Cable, 15 miles to the east. 
In the intervening area, local warping has produced many times this 
amount of relief, in one instance 90 feet being measured in less than a 
mile. In general, the coal is thicker in the low places and thinner 
where it lies at a greater elevation. This is illustrated by figure 8, in 
which the top elevation of the coal and the thickness of the bed at 
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each point are indicated. These relations are exhibited in all three of 
the districts in which mining has permitted detailed observation. While 
the data available from the Sherrard mine are not full enough to 
make the point clear, there is some indication that the coal there worked 
lies in a trough with relatively steep sides. 

At Cable the situation is better known. The coal lies in a basin- 
shaped depression, the center of which is just north of the village. 
In the mines north and northwest of Cable, the coal lies at an eleva- 
tion of about 602 feet above sea level. Less than a mile southwest 
the elevation is 650 feet and the coal scarcely half as thick. 

Similarly at Matherville, most of the thick coal lies in a troughlike 
depression. In Alden No. 7 mine, the coal surface was about 590 
feet above sea level at the shaft, but varied from this throughout the 
workings. Less than a mile southwest, the coal outcrops at an ele- 
vation of 650 feet, and the coal is thin. ; 

The fact that the coal is almost uniformly thicker in the hollows 
than on the “hills” of the mines suggests that the variation in alti- 
tude is at least in part original in the coal, reflecting the irregularities 
of the surface on which the bed was deposited. On the other hand, 
the fact that in some of the depressions the cap limestone shows es- 
sentially the same amount of relief suggests that the unevenness is 
in part due to deformation of the strata after the deposition of the 
whole series. 

Rock IsLanp CoAL 


The most important coal of the county is the Rock Island bed. 
While fairly widespread in the eastern portion of the county this bed 
shows a very uneven deposition and coal of workable thickness has a 
distinctly patchy distribution. oe known areas of thicker coal lie 
in Tps. 14 and 15 N. of Rs. 1, 2, 3, and 4 W. It is probable that small 
areas of equally thick coal es in the vicinity of the areas mapped. 
Present information does not warrant an attempt to include them ain 
the estimates of total coal area and tonnage for the county. 

Within the mapped areas the coal probably has an average thick- 
ness of 40 inches or more. The coal ranges from 24 to 60 inches in 
thickness where it is worked. Outside of the mapped areas, and par- 
ticularly in the western part of the county, the coal is uniformly 
thinner. 

In places this coal bed appears to be split by a band of shale. Such 
an occurrence is reported by Green’? from the southeast quarter of 
section 1, T. 14 N., R. 3 W., where the coal showed an 8-inch 


Green, H. A., Geol. Surv. of Ill, Vol. IV, p: 305, 1870. 


MERCER COUNTY 89 


parting in the middle. While this parting was reported from only a 
few mines, and was generally quite thin, a short distance east of this 
locality it was 20 inches thick and to the west it was reported as much 
as 4 feet. 

The following notes on the character of the coal are taken from 
a report on the Milan quadrangle**: 


“In the mines where the coal bed has been worked, the thickness 
varies from 2% to nearly 5 feet. It is a black, and rather soft coal, having a 
dark-brown streak. Where it is normally developed it is in a single bed 
which contains a parting with some impurities a short distance below the 
middle part. The details of this coal and associated strata at different 
localities where the bed could be well studied are shown below: 


Section of coal in mine No. 8 of Coal Valley Mining Company at Matherville 


Thickness 
Feet 
PAINTS COM Che CET Hers pepe avote otste Copeteney seater alias achavatneueco eet ave Al ote) ena)se Fi cual ars Nloyee trate T+ 
Shale black fissile, -fossipliterO wget), cdic svete alors oceral tuel diodes po esl eerb yee s WY 


Coal, with much mineral charcoal in thin bands, and showing in- 
distinct impressions of leaves and other parts of plants. Sul- 
phur occurs disseminated in chunks or small particles in the 
lower part of the coal, and in thin leaf-like layers in the upper 34% to 5 


Section of coal bed in mine No. 7 of the Alden Coal Company at Matherville 


Thickness 

BNE In. 

Bag cV SSG 9 OKs a STOKED Ml sale RR Ree rach pecie trae ame estan Bera ty cne boeraeet Ree a ary eae le eon RL rs T+ ae 
Shite wm deatles ses..aiies ser aoe erate Edt scene olen asin ate GMMR eases ase Mar ek vars 3 2 
EPDETMDENCH ade tetidit ch Stee ete Caen lala otane ak abetond es ieazee 1 4 
CoaleromilddleDenGho ws avian mks 0s alsa ave «Akaiale See te eae Gea Bis 10 
lower bench, with a little marcasite near the top.......... 2 6 
Shale,,with marcasite and imprints of Stigmaria................. 1 “ 
WOOL ay ae ees etaliorte cies oy cereus acpi te al es re tadedbsvovematelic teh ryeaty ore oy etcans avayeys ote seV 3 6 


Section of the coal in the mine of Dougherty Bros., near Boden 


Thickness 
Tae In, 
MIMIES COMO Cay racic nian comsteksante ake -vicanlarennttapalarcneattareecateuoksheeinte Oteks Amie 14 
Daler DIACKe TIS. hI S svomera pate th ananene dete sepat cies hay MSpace ean IMaEE tamer meee 2 a 
Coaleincahcaas Mus aeoeateye anor shale Pepe Sieg cae Mn eee on, tems OR eT NameR ener e osc 2 10 
‘Shale, or bony coal, brown, containing marcasite................ of 2 
3) TORTIE er. Chad ey AAR RE AVEC cs AiR eRe one O WRC SAueroae pe 


* Savage, T. E., and Udden, J. A., Geology and mineral resources of the 
Kdgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 195, 1921. 
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The following data are taken from mine notes made by various mem- 
bers of the Survey: 


Coal Valley Mining Company No. 2 mine at Sherrard 


Entrance: shaft, about 210 feet to coal, Rock Island bed. 

Thickness of rock over coal: 75 feet. 

Roof: limestone in general, but with intervening slate up to 10 feet in 
places. 

Coal: maximum 54 inches, minimum 36 inches, average 42 inches. Occurs 
in two benches, the top being harder and brighter. In places the bottom 
has numerous bony bands. 

Floor: underclay at least five feet thick; in places the clay is separated 
from the coal by a bony layer, a thin sandstone, or a hard carbonaceous 
shale known as “false bottom.” When wet, the clay interferes with min- 
ing by heaving. In places it goes to the roof. 


Throughout most of the mines the coal is affected by slips, small 
faults, and by rolls. These are of little consequence in mining oper- 
ations. A typical fault is shown in figure 9. 


Fie. 9. Sketch of fault in Sherrard mine, Mercer County. 


Coal Valley Mining Company No. 3 mine at Matherville 


Hntrance: -shaft about 65 feet to coal; Rock Island bed. 

Thickness of rock over coal: 34 feet. 

Roof: limestone with intervening “slate” up to 8 feet. 4 

Coal: maximum 60 inches, minimum 44 inches, average 54 inches. Two 
benches, the upper harder and in places brighter than the lower. Part- 
ings of sulphur not abundant; more sulphur in plates along joints and 
crevices. In places the bed shows a very large amount of “mother coal” 
filled with impressions of plants and showing a charred woody structure. 


This material occurs in layers and lenses which are locally cemented into 
hard masses by sulphur. 
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Floor: underclay, probably several feet thick, light gray, sandy; shows 
plant impressions. Below the clay is a sandstone which has been pene- 
trated as much as 20 feet. This bed is in contact with the coal in places. 
(Note: It may be questioned whether this sandstone is not identical 
with one reported from the No. 2 Mine at Sherrard, which was reported 
there to overlie the clay.) 


Variations in the thickness and position of the coal are common. 


n 


Alden Coal Company No. 7 mine tt Matherville. 


Entrance: shaft about 90 feet to coal, Rock island bed. 
Thickness of rock over coal: not measured. 
Roof: limestone with as much as three feet of black slate over coal locally. 
Coal: maximum 57 inches, minimum 45 inches, average 54 inches. Uni- 
' formly in two benches, separated by a smut band. Considerable calcite 
throughout the coal. Sulphur in thin veinlets in the bed. 


OTHER CoAL BEDS 


In the southeastern part of Mercer County is an area of a few 
square miles underlain by a coal lying above the Colchester (No. 2) 
coal. This is an extension of the Soperville field in Knox and War- 
ren counties and it is not well known in Mercer County. The coal 
probably averages about 40 inches in thickness and has about the same 
character and associated beds as in the adjoining region. Details for 
Mercer County are lacking and the reader is referred to the discussion 
of this bed in Knox County for such data as are available. 


Small areas of thin coal.are known to lie in T. 13 N., R. 2 W., 
in T. 14 N., R. 1 W., and possibly in the extreme western portion of 
the county, T. 15 N., R. 5 W. Most of these beds are less than 18 
inches in thickness and are not considered of commercial importance. 


MORGAN COUNTY 
GENERAL STATEMENT 


Morgan County lies near the middle of the east border of Dis- 
trict III, and beds of early Pennsylvanian age come to the surface 
in ‘the western part of the county near Neelys (Pl. IB). It bears 
‘much the same relation to the main Illinois field as do those counties 
farther north like McDonough and Warren, which have a border of 
Mississippian rocks on the west, and of late Pennsylvanian rocks on 
the east. 
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PRopUCTION AND MINES 


In 1922 the report of the Department of Mines and Minerals 
listed but three mines producing a total of less than 1,000 tons. The 
report for 1923 shows but one operating mine producing 400 tons. 


Area underlain. by, workableseoals m.sien sparc etean voted tise oos.s apenas 533 sq. mi. 
AVeCTA EO tAICKMESS! (Fi nr a. tative stanereeet Nc No wits a alicleaetie Stoke ie eke hea cia Rete ree 27 inches 
Amount availaplesoniginalby <o..isccee tame cker-celtchs ie tnasr et creteie 1,340,500,000 tons 
Production, yearsending June 30, VOD he a aie crete olenaie sche ouster teltele y= ate 400 tons 
Average: annual. Productions 1919-11923) sy ae ape oes rene ocraest ee etiote Pe stie aaa 2,810 tons 
Total production recorded. 3..do1 ag one eae esi te Haake ec seneal 83,219 tons 


STRATIGRAPHY 
PLEISTOCENE SYSTEM 


The covering of Pleistocene over the bed rock is relatively thick, 
averaging about 40 feet. Boulder clay with considerable thickness of 
sand and gravel is reported in drill logs. A surficial loessial clay 
covers much of the county, and is particularly thick in the western 
part near the Illinois. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds are relatively thin in the western part of 
the county, but eastward from the vicinity of Jacksonville reach thick- 
nesses in excess of 150 feet. There are practically no outcrops in 
the western part of the county, and what information is available comes 
from the coal and oil tests which have been made. The details of the 
columnar section are by no means well known, and as a result, corre- 
lations within the county are difficult, and between Morgan and adjoin- 
ing counties impossible. .A typical log follows: 


Log of boring at Jacksonville Ng 
Description of strata Thickness Depth 
Feet : eet 
Oil Amd MATL... ci! Sk Pea ne eh RC Ee Ta ea 94 94 
Shale; sblish ray xj. sngu eo sae ee ae eee Ee 58 PABZ 
Goal ede cach - ..2in ecg es ee a Ne Seine 155 
THRO ROLE. Y- Vase 2) o\coavoucn Sie:al Sey ee ase els Ree 3 158 
Shale, mixed, yellow and blue...... NCBI ins Oh connie ah tholth 62 220 
Pimestone, s Mississippian. c.c one eee eee eee 


It is not improbable that some of the shale overlying the Missis- 
sippian limestone really belongs with the Mississippian formation, re- 
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ducing the thickness of the Pennsylvanian by that much. The log of 
a shaft from a mine in section 9 of T. 14 N., R. 10 W. is as follows: 


Log of shaft from mine in sec. 9, T. 14 N., R. 10 W.. 


Description of strata Thickness 
Ft. In. 
SO URC TIMMCTUNGthaanctharectotls wisteteb etal tassuste ovale uc urateaee to cesba uy shetececgicaiatehots 29 
STRAINS SHO TIC ay arstadenay Here peiotarca eae gowns: sac ust stare cei sactial se cbela, soley: weleaevertorerey stipe ieee 5 
Salo Shave ans OUD SUGIN Gls weal ug alata aa tase auat sore tet eneieeaaaciu ie renete take ies 16 
Shalev plackmuisgiler (ela te?) ty aacarals.c. ser valle vometmn evakcoametalah ire aitvsa acle rats 3 
Coalsiwith One Ort wo ANGUS a) coc: ous eile ele eierapera er eh ous voldfetelette;s) cya = 3 4 
Claar DASA UOTE OSD OSE Es 7% Aaa crow cncltnys tole cone ue teased tarenaits Meueenene intro) ebacareeers 2 


In the western part of the county, in the vicinity of Neelys, the 
following section is exposed in the stream south of the Wabash Rail- 


road: 
Section of Pennsylvanian strata exposed near Neelys 


Description of strata Thickness 
Feet 
SUI CUCO Reet at yal or aA Ac rey aie oNBPo) nse ret tay Fetal 5) an eran) elie aac OhpPe aaah a vepeN okes eece ph alte 2 
Coal, much weathered, with a 2-inch clay band one foot above the 
BAS O Mara ccc sireustte nes JE RAED Ok RENCE RNC ESTER CCE CURE OCS Doh 4 
Clay, light to medium gray, slightly gritty, base unexposed....... 3 


This coal is reported to lie 40 feet above the coal which was formerly 
mined here. 
STRUCTURE 


Very little is known of the structure of the Pennsylvanian beds in 
Morgan County. This is partly due to the lack of data as to the alti- 
tude of any given bed in the section over the county, but also due to 
the impossibility of correlating the coal beds in the different parts of 
the county. Thus the relation between the Jacksonville and Neelys 
coals is not known, and the general structure for the two areas can 
“not be determined. 

From the limited data in the western part of the county, the Penn- 

- sylvanian beds appear to be flat-lying except for the usual local varia- 
tions common to “patchy” fields. For the Jacksonville area somewhat 
more careful studies have been made in connection with oil studies and 
the following paragraph is taken from a recent report on that field.** 


“A detailed contouring of the Pennsylvanian structure or folding based 
on the correlation of a certain coal which has been reported rather fre- 
quently in logs of wells in the vicinity of this particular area has been 
attempted. Contours are drawn on this coal, but they can be considered as 

* Collingwood, D, M., Oil and gas development in the vicinity of Jackson- 
ville: Ill, State Geol, Survey Bull. 44, p. 20, 1923, 
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tentative only. Not only were the logs scarce and imperfectly Kept, but some 
wells were not close enough together to enable exact correlation, and as it 
was not possible to run levels to all of these holes in the limited time avail- 
able. in some cases the elevations had to be estimated from comparison with 
railroad levels.” 


JACKSONVILLE COAL 


One of the two areas in which mining has been carried on in 
western Morgan County lies about five miles south of Jacksonville. 
Little is known of the area underlain by this coal, but it probably 
extends as far south as Woodson and the scattered drill records indi- 
cate that it may extend beyond the south limit of the county. It is 
possibly of commercial thickness to within 2 miles of Jacksonville, 
but may not be important beyond that point. From records apparently 
reliable this bed ranges from 36 to 72 inches in thickness. An aver- 
age thickness is probably about 42 inches. The roof is black “slate” 
beneath limestone cap-rock, and gives little trouble in mining. The 
floor is fire clay about 8 feet thick. 


NEELYS COAL 


Coal has been found and mined at several places in Tps. 15 and 
16 N., R. 12 W. While precise correlation between the several occur- 
rences has not been made, most of the beds have been tentatively 
classed as belonging to the zone of the Colchester coal. The coal at 
Neelys was one of the earliest to be worked, and hence the name is in 
common use. This bed is not definitely known to underlie any ex- 
tensive area in the county, but may fairly be assumed to be present 
throughout the county east of Neelys. 

It has an average thickness of about 24 inches, ranging from 20 
to 54 inches where worked. It is reported to be of good quality, al- 
though commonly carrying considerable sulphur in the form of iron 
pytites. The gray shale and black fissile shale roof commonly over 
this coal is absent at Neelys, where glacial drift comes down to the 
coal, necessitating considerable loss of coal as some had to be left up 
for roof. The floor is of gray clay, commonly showing remains of 
plant fossils. 

CONFUSION IN CORRELATION 


In the early reports on the coal of this county some of the beds 
were referred to the Rock Island (No. 1) of the Fulton County section, 
others to the Colchester (No. 2), and still others to No. 3. From 
available data it is not clear that these correlations are justified, nor 
indeed that all three coals are present. Two coals are present at 


PIKE COUNTY 95 


Neelys, one below drainage, known as the Neelys coal, and another, 
also four feet thick, lying about 40 feet above it. The latter has a 
shale parting below the middle and is not recognized elsewhere in the 
county. 

Two coals were reported from the southwest part of T. 16 N., 
R. 2 W., but it is possible that a difference in elevation of two ‘coal 
beds worked gave the impression of a difference in stratigraphic post- 
tion. 


PIKE COUN DY 
GENERAL STATEMENT 


Pike County lies on the southwest margin of the coal basin and 
has an even thinner cover of “Coal Measures” than Adams and Brown 
counties to the north (Pl. 1B). The area is dissected by streams in 
the same way, giving a very irregular areal pattern with numerous 
isolated patches outside the main Pennsylvanian field. ‘This entire 
field is separated by the Illinois from the coal area of Cass, Morgan, 
and Macoupin counties. 


Propuctton AND MINES 


Pike County does not appear in the list of producers published 
by the Department of Mines and Minerals. “There has been from 
time to time, particularly in the early days, some exploitation of such 
beds as appear in the county. The opening of transportation across 
Illinois River made the thicker coal in those counties to the east ac- 
cessible, and very little mining has been done since, 


ATER BUNGEL AlN: DY WWOLKADIE COAL Hearne meres ities Gene alelecue mere uate 8b sq. mi. 
PAC ENO SO MERLCH IU OSS mt arctilcete rete) ors cas caieriay canis volley h RCuRRe cesaRCIRAENS culsus ‘ay ane reas 24 inches 
FAWN MIN TVA Vala DLO ODI EIN ALY coke aie wind elvan eres vias ee andes 198,000,000 tons 


STRATIGRAPHY 
PLEISTOCENE SYSTEM 


The Pleistocene is of the same character as appears in adjoining 
counties, although it is not especially thick in that portion of Pike 
County underlain by coal-bearing rocks. A top covering of loess from 
5 to 10 feet is usually present. This deposit reaches thicknesses of 
nearly 70 feet in the bluffs at Chambersburg. The underlying drift, 
comprising the usual boulder clay with small amounts of sand and 
gravel, averages probably less than 30 feet thick. 
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PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds outcrop on the west margin of the coal 
field in the vicinity of Hadley and along the east margin from Mays- 
ville to the northern boundary of the county. Very few logs are avail- 
able which indicate the character of the Pennsylvanian beds, although 
there has been considerable deep drilling showing the lower strata. 
The Pennsylvanian beds probably do not exceed 60 feet in thickness, 
and the greater thicknesses are in the northern part of the county. 
Toward the south, the coal-bearing beds thin to a feather edge. 

Several outliers in the vicinity of Pittsfield have produced small 
amounts of coal. The coal is mainly the Colchester bed and above it, 
in many places separated by a few feet of gray shale, is a black fissile 
shale which appears to accompany this bed throughout this part of the 
Illinois basin. One other stratum of importance is a dark gray shale, 
highly calcareous, which contains great numbers of small brachiopod 
shells, among which Marginifera muricatus and Chonetes mesolobus 
are predominant. A typical section for the northern part of the county 
is as follows: 


Typical Pennsylvanian section for northern Pike County 


Description of strata Thickness 
Ft. In. 
POPUL sce cates er eae ka hel on des eae ene Soe MA ee nie eo eee a oar ce at setron ty eran eee 18 
Shale, light gray to blue, very sandy near the top.............. 45 
Shale, medium to dark gray, with large argillaceous limestone 
nodules in a zone near the middle ‘“‘Chonetes bed”’............ 6 ai 
Shale, black fissile and coal, soft, highly weathered............. 1 2 
Clay; ‘mediumiberay,, SWehthyaeritty sce colnet tentaberie eeeaneaet > 2 
Clay, white to light gray, abundant gypsum crystals, base unex- 
(O10) -(c10 A eR ISAs oes mo SERA rere tinh Gece Myo U.c AO oer 3 


A typical section for the vicinity of Maysville includes: 


Typical Pennsylvanian section near Maysville 


Description of strata Thickness 
: Ft. In. 

1B) y Uinginore MONE este tune eA ime SCA ea ls 30 
Shale; medium to dark ‘gray “Chonetes beden.ai.asseuesct ste O47 
Shale, dark gray, flaky, weathers blue. ..-..:.0..-ss sense me aera saws ae, Bis 
Shale; black fissile: s ones tnx ascetics eee Ce en iter: st 10 
Coal; “highly -eweathered:ck.vels< << sists cae oe Re ee ee ave it i 
Clay, white to (eray, Sy psu crystals saree eMart reer niee egal 16 
Sandstone, awhite; ‘thin sbeddedy ki. a snc sekees erecta cere ore etre 2 
Shale, base unexposed............ legate ae les (e ayaa Scape steve temetets eto lwey teks 1 
le ack Pogo RONDE Eo mas cand kasronmoracacwo oo 8 
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The section for one of the outliers near Pittsfield includes: 


Pennsylwanian section near Pittsfield 


Description of strata Thickness 
Ft. In. 
ICONS EAA ANG CG 0 A Rene a Ned NE nee ss MN cy norco oan Nay SOR 98 
eR LAC ee IAC KC, eas cour akerece alia wis py Suass can teas Rue een ame Tetekertersiapera ree Ohepec des 4 
(Calica. sess orctre ress onesie hap ela 0) «ni vere coanaua hastened obs Aes omainraves ere otaue esi ete Pa rose ocak il Hie 
CTA VAMBENT: Avira stan icestolel d care sverene. statetet ene Maroy vercan tore Rocute: <opein ia evoke Siasecae sere is 4 


Dinterock- and limestone, MISsisSipplame ns « ccrrrccae Gisela ose cele 


It is apparent from the inspection of these sections that the thicker 
“Coal Measures” in the north include Upper Pennsylvanian beds which 
do not appear at the south end of the field. 

In the northern part of the county, the Pennsylvanian beds lie 
on the Salem limestone, but elsewhere on the Burlington limestone 
showing an unconformity on the Mississippian beds which was brought 
about by an uplift of those strata, followed by erosion of the upper por- 
tion of it in pre-Pennsylvanian times. The surface below the Penn- 
sylvanian does not have as great relief as appears farther north. 


STRUCTURE 


Very little information regarding the structure of these beds is 
- available, although a low northeasterly dip brings the Colchester (No. 
2) coal from 650 feet above sea level on the east margin to about 720 
or 740 feet on the west. Minor warping of these beds has not been 
worked out in sufficient detail for presentation, but it is believed to be 
unimportant in mining. ~ 


COLCHESTER COAL 


Most of Tps. 38 and 4 S., R. 4 W., as well as additional areas on 
the east and west as mapped, are underlain by the Colchester (No. 2) 
‘coal. Some of the small outliers also contain coal. No bed, other 
than the Colchester, has ever been found, and even it is of such thick- 
“ness as to make extraction expensive, except by the method of strip- 
ping where the overburden is light. In such situation, the lack of 
cover may have resulted in some weathering of the coal, thereby ap- 
preciably lessening its value. The coal is rarely more than 20 inches 
‘thick, averaging less than 18 inches. 
ee lnsecwlO nly rigs R.5 W., is a very limited.area of coal which 
reaches a maximum of 6 feet. The character of the bed, together 
with its roof and floor suggest it is Colchester coal which here is fill- 
ing a depression in the Mississippian limestone, and hence reaches an 
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unusual thickness. Throughout the Pike County field, the roof is 
gray shale, with an overlying black fissile shale or “slate”, the gray 
shale ranging from half an inch to several feet in thickness. The floor 
is unconsolidated gray clay, which is locally sandy. 


ROCK ISLAND COUNTY 
GENERAL STATEMENT 


Rock Island County lies at the northwest margin of the Illinois 
coal basin; consequently the beds of the Pennsylvanian or “Coal Meas- 
ures” underlying most of the county give place in the northern portion 
to rocks of Devonian and Silurian age (Pl. 1A). These latter are 
exposed in places along both Mississippi and Rock rivers and their 
tributaries in that part of the county lying northeast of Andalusia 
and Milan, in Tps. 17, 18, 19, and 20 N., Rs. 1 and 2. E. and Rs. 1, 2, 
and 3 W. 

PRoDUCTION AND MINES 


No shipping mines are now operated in the county. The small 
production recorded comes from a few country banks. The report 
of the State Mine Inspector for the fiscal year 1923 gave nine local 
mines having a total production of 63,035 tons. 


Area underlain by. workablevcoaille ts) <senaoee e  eee e ee 63 sq. mi. 
Average. thickness?) 1.28 x acevssreceione eer oe sas abet role Oe nee LT OES 
Amount. available: onigzinallys.ceeses + coke Sees Sen eee aie TOO OOO mBOmS 
Production, year. endine’ June) '307 W928 re ewe. fate actrees 63,035 tons 
Average ‘annual  prodtretion, U9iG-09 238i misore access cectacece eens 326,334 tons 
Total: production; recorded a. ose ee ee eee eer 3,098,876 tons 


STRATIGRAPHY 
PLEISTOCENE SYSTEM 


The beds of the “Coal Measures” outcrop along stream channels 
in places, but for the most part are concealed beneath surficial mater- 
ials which here have a maximum thickness of over 200 feet. These 
consist of clay, sand and gravel of glacial origin, together with loess, 
terrace deposits, river alluvium, and dune sands. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds lie unconformably on Devonian or. Silur- 
ian strata. The exposures near Rock Island show the basal Penn- 
sylvanian beds to be sandstone and conglomerate with lesser amounts 
of shale. Near Black Hawk’s Watch. Tower across Rock River from 
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Milan are several exposures showing Pennsylvanian beds rising over 
protuberant Devonian limestone (fig. 10). The pre-Pennsylvanian 
surface was rather uneven, and resulted in irregular and patchy de- 
position of early Penasylvanian strata. Worthen®? found 60 to 70 
feet difference in elevation in a coal bed in less than a mile near 
Hampton, and assumed the irregularity to be conformable with the 
surface of the underlying limestone. 

Drilling has been concentrated on relatively small areas, so that 
there is little or no data available as to geologic conditions over most 
of the county. From the outcrops, from the various openings 


Fig. 10. Pennsylvanian shaly sandstone over protuberant Devonian 
limestone. Near Black Hawk’s Watch Tower, Rock Island County. 


on the coal and from a study of drilling records at hand, the main 
features of the Pennsylvanian beds can be learned. 

The extreme northeastern margin of these strata lies between 
Port Byron and Rapids City. From south of Hampton to East Moline 
no Pennsylvanian beds are known, but from East Moline south and 

west to the bluffs opposite Muscatine, lowa, the county is nearly all 

underlain by rocks of the “Coal Measures”. The strata are not identi- 
cal in character from place to place and have few fossils which serve 
to identify them, yet by means of the lithologic character, fossils, and 
structural relations, their stratigraphic relations can be approximately 
determined. 

The Pennsylvanian beds are thin at the northeast, ranging from 
a feather edge near Port Byron to nearly 100 feet southeast of Hamp- 


25 Worthen, A. H., and Shaw, James, Geol. Surv. of Ill. Vol. V, p. 220, 1873. 
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ton. Greater thicknesses are met to the south and west reaching a 
maximum of about 250 feet in Buffalo Prairie Township (T. 16 N., 
R. 4 W.). 

In the northeast part of the county, the Pennsylvanian rocks are 
mainly sandstone. Over the coal in the mines east of Hampton is a 
thin argillaceous limestone, some shale, and an upper sandstone with 
flint beds, with an underclay and some shale between the coal and the 


SO 


Fic. 11. Abandoned drift in Rock Island coal ‘ 
showing overlying beds and 10 feet of fossiliferous 
shale below, sec. 9, T. 19 N., R. 1 E., Rock Island 
County. 


pre-Pennsylvanian limestones. The coal bed itself occupies “only 
two small basins, one near Rapids City and one two miles from Hamp- 
ton. Drilling shows the latter to lie beneath parts of secs. 15, 16, and 
22 0f T.18 N.,R.1E. The northern basin is probably of even smaller 
size. 

The Pennsylvanian beds in the Carbon Cliff area (fig. 11) are 
in part like those at the northeast, but include other beds which appear 
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to lie below the coai section. These latter include the dark carbon- 
aceous shale now being worked at the Tri-City Brick Company’s pit. 

In the Coal Valley area the same beds appear in outcrop and mines 
as at Carbon Cliff, with some 60 feet of beds below the coal worked 
there. 

To the west, near Andalusia, the Pennsylvanian rocks are exposed 
in valleys tributary to the Mississippi. Here the following section 
was reported by Savage’*: 


Heposure of Pennsylvanian strata near Andalusia 


Description of strata Thickness 
1a In. 
McLeansboro formation 
Sandstone, thin bedded, gray to yellow, micaceous........ 12 
Shale, gray, sandy, in layers 1 to 6 inches thick, with bands 
of sandstone and thin clay-ironstone concretions........ 25 
Codi Glocally spTresent rasan sities cle otc aaemieapctarietete ots ap 6 
MBAS, PE VAG Wee ccraraiaterteaat ive re custo scheneke MeuueR rae ceote:, eiein ae, selatereerets 4 
Limestone, concretionary, argillaceous (locally absent)... l1to4 
Carbondale formation 
Coal, (Herrin, No; 6 bed?) = locally present. .c).52,.. 9... 4toll 
Pottsville formation 
SANASvOMe tM M=PCGa Gian snus. «muchas dene cele elcgscnietie me, suckers, fo ollepe, eastis 4 6 
Coal Locally mone Sew G) serc(er ent) clerurreclsueus s) ile tun ags ah, chet at ee 1 1% 
Shale, gray to dark, with many small concretions of clay- 
TVOMST OM Can a asransraposer stare eto pesehat nice como ON ee eliet crete CNecsey amie eames eth 13 
Coal (lOoCallve PESO) tc siz tena et aiohene loka thedeiev A ofctelteice. or as creases taitenoy sy %to1l% 
Sandstone, gray, micaceous, in thin layers, with a thicker 
MAVGL. Avy CHOMEODieharehs isis, ausberace eweovets  atelen sects teraereah tats ced eliatare 2) 3 6 


Shale, gray to black, the middle part with large concretions 
and bands of dark nodular limestone, the surfaces of 
which are covered with “cone-in-cone” structures, and in 


places nodules covered with pisolite.................00. 21 
Sandstone, hard, quartzitic, in two layers...........«0..... it 6 
Goals-in=some: places arate xs) nerstaey ater meatecsalele oistcse cc, ocean cnetis % to2 
SMa lowera vat orcat ks see sian cctista sascha akeehmert ara eltus era e carey eters 23 


To the south, in Buffalo Prairie Township (T. 16 N., R. 4 W.), 
a greater thickness of Pennsylvanian beds appears. No recognizable 
horizon is noted in logs from this area but the relative elevation of the 
Rock Island coal and the beds recorded suggest that the Pennsylvanian 
here may extend as much as 150 feet below the zone of that coal. In 
the extreme western part of the county the upper part of the Penn- 


i. *Savage, T. I., and Udden, J. A., Geology and mineral resources of the 
Edgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 149, 1922. 
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sylvanian section consists of sandy beds, locally 60 feet thick.*’ 
These appear to belong to the upper part of the Pennsylvanian system. 


Fic.12. Graphic logs from eastern and 
western parts of Rock Island County. x 
A. Eastern part. B. Western part. 


Two formations of the county merit special notice because of their 
stratigraphic importance. These are the limestone, which locally is 


re Savage, T. E. and Udden, J. A., Geology and mineral resources of the 
Edgington and Milan quadrangles: Ill. State Geol. Survey Bull. 38, p. 152, 1922. 
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the cap-rock of the Rock Island coal, and the massive sandstone near 
the top of the section exposed near Muscatine, Iowa. 

The coals of the county are distributed irregularly, are of variable 
thickness, and appear at different horizons in the Pennsylvanian sec- 
tion. Typical logs from the eastern and western parts of the county 
are presented for comparison (fig. 12). The lack of adequate records 
for the eastern part has necessitated the substitution of a log from just 
south of the county line in Mercer County. c 

The most important coal of the county is the Rock Island coal 
which has been worked at Coal Valley, Carbon Cliff, and Hampton. 
Other coals appear above or below this coal, but they seem to have 
a still more limited development. In no case has any thicker coal been 
discovered, nor one with wider or more uniform development. Thin 
coals have been reported from near the base of the “Coal Measures” 
but these apparently have no commercial value. 


STRUCTURE 


The base of the Pennsylvanian beds in Rock Island County has 
an altitude ranging from about 600 feet near Milan to about 475 feet 
near Buffalo Prairie. The upper surface of the Pennsylvanian beds 
ranges from about 560 to over 730 feet. Since no single stratum or 
group of strata have been recognized throughout the county, it is not 
' possible to determine the structure of the beds as a whole. Compari- 
son of the elevations of the two formations above noted leads to the 
inference that at least the upper Pennsylvanian beds lie essentially flat, 
and there is no suggestion in the records at hand that this attitude is. 
not maintained by the lower beds as well. This general horizontality 
is locally modified, especially where beds of coal appear. In such 
places, as at Coal Valley, the whole series of beds above the coal lie 
in relatively narrow basins, or troughs, and have dips of approximate- 
ly 30 feet to the mile. This low inclination, however, appears to rep- 
resent the original inequality of the coal swamp and not to indicate. 
-any structural deformation. 


Rock IstAnp Coa 


The Rock Island coal is recognized in small isolated basins of a 
few square miles in extent in T. 18 N., R. 1 1B osertone We ER ANI IRs Gh eDs 
‘in T. 16 N., R. 1 W., and doubtfully in T. 16 N., R. 2 W. and in T. 16 
N., R.4 Wy The coal ranges from three inches to six feet in thickness 
and is rarely uniform within a single mine. There is also considerable 
variation in character. In some places it shows no partings; in others 
two or more bands of pyrite or shale separate the bed into several 
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benches. As a general rule the top coal is harder and commonly 
brighter than the lower. Where three benches are developed, the 
middle is usually the dullest and the bottom bench commonly contains 
the most pyrite in balls and lenses. The roof is dark shale, locally 
sheeted and slaty ; commonly there is a cap-rock of dark argillaceous 
limestone. ‘This is a fossiliferous stratum and carries the fusulina 
hitherto recognized as the index fossil of the limestone overlying the 
Belleville (No. 6) coal. This limestone is usually less than three 
feet in thickness, and is overlain by a relatively massive, slightly cal- 
careous shale of dark bluish-gray color, commonly called the “blue 
rock” by the miner. The distinction between these two beds is more 
marked on weathered surfaces than in the freshly-cut sections. The 
“blue rock”, however, contains relatively few fossils. The floor is in 
most places medium to light gray clay, soft, and without laminations. 


Orner Coat Breps 


Other beds are recorded in many parts of the county. Locally, 
as in Drury Township (T. 16 N., R. 5 W.), they are nearly three feet 
thick and are worked as country banks. ‘These have in no case been 
fully prospected, but appear to have an even less extensive develop- 
ment than the Rock Island coal and are considered of little commercial 
importance. Probably some of these beds lie stratigraphically above 
the horizon of the Rock Island coal, and some of them undoubtedly lie 
beneath that coal bed. The matter of stratigraphic relations can not 
be cleared up until some means of identification of the lower beds in 
the Pennsylvanian section are found. 


SCHUYLER COUNTY 
GENERAL STATEMENT 


Schuyler County lies just inside of the west margin of the Ilinois 
coal field and as a consequence shows relatively thin Pennsylvanian 
beds between the drift and the Mississippian limestone formation be- 
low. Because of the shallowness of the “Coal Measures”, erosion by 
streams, especially Crooked Creek on the west and Sugar Creels. and 
Illinois River on the east, has removed these beds from relatively wide 
areas, as shown on the map (Pl. IB). } 


PropuctTion AND MINES 


The report of the Department of Mines and Minerals for 19238 
records a total of 36 local mines in the county, producing a total of 
25,636 tons. Of this tonnage 65 per cent came from the Rushville 
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bed and the remainder came from the Colchester (No. 2) coal. The 
mines are so scattered over the county that practically every township 
is represented in the list. Many strip pits are operated in the summer 
months, but during the winter the other properties are actively worked. 


ATOAMINCeTIAIN | DYauwO Kall Om COalees ot cevarcle Mier sterticssin-vic lene) stavsuriel-islc 202 sq. mi. 

SUV OTA SO MUMICKTOR Si yccvinte tt sarc aterees heaton tac west Ow he ala cue teleunbenerevetene is 28 inches 

Amount ravallable: orieinallyad, stake 9 ote elenciew ees <4 s(fyeisetheuehs 538,100,000 tons 

PLOCUCTIONS year endings TUNG s0 nl O2 dm ercne civic. cesctnaataienn aysetteG 25,636 tons 

AVerAazer annual Production, mL UO=1 92d. . ies rieralk +s angi cus «leeetalerehalsyovelra 109,519 tons 

DOPAIMDLOGUCTION™ TeCOTAEd ae canis cuctninre octakelenerenctocina tiiene sy sickecorsulese ls 598,927 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene deposits are of the usual type, but are relatively 
thin on the average. Various wells record from 7 to a maximum 
of 210 feet, but in the area underlain by “Coal Measures” the Pleisto- 
cene is probably little more than 50 feet thick. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds outcrop in most parts of the county, but 
are nowhere common. The more prominent outcrops are along the 
Little Missouri and other tributaries of Crooked Creek in the west, 
along Sugar Creek in the vicinity of Ray and Pleasant View, and along 
Coal Creek near Frederick. Very few logs showing the character and 
thickness of the Pennsylvanian beds have been reported from the 
county. 2 

The accumulated data show the Pennsylvanian to range from a 
feather edge near the boundary of the beds to more than 200 feet in 
the Rushville area. The base of the series is not readily recognized 
because of the presence of similar beds in the upper part of the Missis- 
sippian formation. ‘Therefore the total thickness may be increased by 
as much as 100 feet. where this thickness of clastic beds is recorded 
on top of the main limestone of Mississippian age. Such additions 
to the known thickness appear in the logs from secs. 13, 15, 27, and 
a2v0t T.38 Ne Rae W. (Littleton Twp.), and in sec. 3 of TD. 2 N., 
R..2 W. Above these basal beds which are doubtfully Pennsylvanian, 
lie the beds which are commonly exposed in the county. These are 
presented graphically as a generalized columnar section (fig. 13). 

The lower four members in the section comprise the Pottsville 
portion above which lies the Carbondale with the Colchester (No. 2) 
coal with its underclay at its base. The lowest eight members, includ- 
ing the sandstone over the Colchester coal are found rather generally 
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Thickness 


Feet 
2 


15 


20 


50 


(1) 


(H) 


(G) 


(F) 


(£) 


(D) 


(C) 


(A) 


Total. 


Limestone. 
Shale. 


Limestone, dense, gray, fossiliferous. 
Shale, black, fissile. 
Coal, (Rushville bed), 


Under clay. 


Limestone, nodular, fossiliferous. 


Shale, fine. 


Sandstone, massive, grading upward, 
Base uneven 


Limestone, fossiliferous, flinty. 

Shale, black, fissile, with pyritic coneretions 
Sandstone. 

Shale, locally sandy. 


Coal, (Worthen’s No, 2). 


Under clay. 


Limestone, brecciated. 
Sandstone and sandy shale. 
Coal, locally developed. 


Sandstone, locally conglomeratic. 


Generalized columnar section for 
Schuyler County. 
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over the county. In the limited highland area north of Rushville and 
Pleasant View is an irregular patch where the Pennsylvanian beds are 
considerably thicker, and in which are found the upper eleven beds of 
the section. 


PROMINENT BEDS 


There are several prominent beds in the section by means of 
which it may be possible to make statewide correlation of the series in 
Schuyler County. These are listed below with the appropriate index 
letter referring to the generalized section (fig. 13) : 


I. The blue to buff, fine-grained limestone lying about 150 feet above the 
No. 2 coal. 

H. A gray fossiliferous limestone lying 130 feet above No. 2 coal. 

G. A 5-foot coal (Rushville) lying 125 feet above the No. 2 coal. 

F. A gray nodular limestone 2 or 3 feet thick, 110 feet above the No. 2 coal. 

H. A massive sandstone from 20 to 70 feet thick, lying 30 feet above No. 2 


coal. 

D. Dark blue limestone, cherty in upper part, argillaceous below, 10 feet 
thick, lying 20 feet above No. 2 coal. 

C. Colchester (No. 2) coal. 

B. Brecciated limestone 2 feet thick lying 10 feet below top of the Colchester 
coal. 

A. No. 1 coal of Worthen, usually less, than 1 foot thick, but locally de- 
‘veloped in 2 benches with 18 inches of gray shale between. This 
bed lies 20 feet below the top of No. 2 coal. 


Three coals are recognized in Schuyler County of which but two 
are worked, one in the limited area north of Pleasant View and the 
other in all parts of the county. These have been correlated as Rock 
Island or No. 1 bed at the base; Colchester or No. 2 bed about 25 feet 
over Rock Island coal; and Rushville or No. 5 bed about 125 feet over 
the Colchester coal. 

As is usual in the strata of the Pennsylvanian system, there is con- 
-siderable variation in the character and thickness in relatively short 
distances. Thus the following typical log of the upper portion of the 

section, taken from the shaftof the Root mine in sec. 23, T. 2 N., R. 
1 W., shows some marked differences when compared with the gen- 
eralized log in figure 13: 
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Record of the upper portion of the shaft of the Root mine, 
SEC Conk nceN es R. 1.W. 


Descriptions of strata rbyeenesd Depth 
Ft. In, Ft. In. 
18) ip | Aree ee ou tere pentane NO Ten pet. core 8 ae 8 
Limestone, Shay aeie css eer ccrsbteeonee at 8 ae 16 | 
Shales ‘gray: ian. corte uenbea sant nant 4 ate 20 
himestones Sandys aw weritaunwerskieromere 4 oa 24 
Shale; light. Srayu. Acciocne acnnke cere | 23 6 47 6 
Limestone, “Cap -ToCckKii. creer se eras we 8 48 2 
Shale; blacks fissile ssn ae wears | 2 6 50 8 
Goal, «without. partinesy ....0en eter 5 5 56 1 
Clay, light: eravins. onion wckik os cerita: ae 3 56 4 
Coal, bony A.cseangiet tan een dl 6 57 10 
Olay. light erayeeet ee care eee eee 4 ini Giant 10 
| | 


While few logs are available which serve to indicate the character 
of the pre-Pennsylvanian surface, the general relations of the “Coal 
Measures” to the earlier strata clearly suggest that the former lies as 
a thin veneer over the uneven surface of the latter. 


STRUCTURE 


The Pennsylvanian beds, though essentially flat-lying, show a 
slight eastward dip, which may be original, although more probably is 
related to the upwarping of the Mississippian beds in the Colmar 
region. Selected data show a difference in altitude of the Colchester 
coal amounting to 62 feet in 20 miles.. The limited workings in the 
coal do not reveal any minor structures of consequence. 

The following statement from an earlier report of the Survey gives 
the structural relation of the beds in this county and in the adjoining 
area to the north**: 


GENERAL STATEMENT : 


“Elevations upon either or both coal No. 2 and the basal contact of the 
St. Louis limestone were secured wherever possible at intervals of one mile 
or less. These elevations were recorded upon a study map which revealed 
the following general structure of the two beds. : 

“In general, coal No. 2 dips to the south of east—from the highest eleva- 
tion of 630 feet, in secs. 25 and 26, T. 3 N., R. 5 W. (Augusta), Hancock 
County, to the lowest elevation of about 500 feet along Illinois River in the 
vicinity of Browning and Frederick, Schuyler County. Upon this larger 
structure in places there are some minor features which take the forms of 


* Morse, W. C., and Kay, I. H., Area south of the Colmar oil field: Ill, State 
Geol. Survey Bull. 31 p. 29, 1915. 
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small domes, anticlines, terraces, and synclines. The general dip, however, 
persists over large areas, and the coal bed lies nearly flat in a belt 4 to 6 
miles wide stretching from Littleton to a point beyond Mabel and probably 
in a similar belt stretching southeast from Littleton through Rushville to 
Pleasant View, although elevations in this latter belt are very meagre because 
of the lack of coal outcrops. 

“Like coal No. 2, the St. Louis limestone in the region under discussion, 
has a general dip to the south of east. It dips from the highest elevation of 
580 or 590 feet in the vicinity of Huntsville and the northwest part of 
Schuyler County to the lowest elevation of about 450 feet along Illinois River 
between Browning and Frederick. Furthermore, the total amount of dip of 
these two horizons is about the same, being 130 feet for coal No. 2 and 140 
feet for the St. Louis limestone. Upon this general structure of the St. Louis 
limestone there are also minor structural features similar to those shown by 
coal No. 2. 

“Because of the general parallelism between coal No. 2 and the St. Louis 
limestone, and especially because in areas where exposures of the one are 
absent, outcrops of the other are commonly present, it has been regarded 
advantageous to combine the data regarding the two beds in a single map on 
which the altitude of the beds has been shown by means of contour lines. 
Where coal No. 2 is present the contours represent elevations run to that bed; 
where it has been eroded, its former elevation was determined by running 
elevations to the base of the St. Louis limestone and adding to this figure 
the average thickness of beds between the base of the St. Louis and coal 
No. 2. This thickness is 40 feet at the southeast part of the area and -in- 
creases regularly toward the northwest. At the northwest corner of Schuyler 
County the interval is 75 feet, as determined by Mr. Hinds in his work in the 
Colchester and Macomb quadrangles. 


FOLDS SHOWN BY COAL NO. 2 AND ST. LOUIS LIMESTONE 


“A&A minor dome has been found in the coal to the east of Littleton, its 
apex being in secs. 12 and 13, T. 3 N., R. 2 W. (Littleton). The bed in the 
immediate vicinity rises from about 550 feet on the southeast and from a 
little less than 580 feet on the north to its maximum elevation of about 600 
feet. Both the St. Louis limestone and coal No. 2 between secs. 8 and 21, 
T. 2.N., R. 2 W. (Buena Vista), lie at elevations 10 to 20 feet higher than 
they do in the immediate vicinity to the north, east, and south, as indicated 
on the map (Plate I). It must be noted, however, that the rise of the beds 
is a very slight one. 7 

“Coal No. 2 in secs. 14 and 9, T. 1 N., R. 2 W. (Woodstock), and the St. 
Louis limestone in sec. 33, T. 1 N.,.R. 2 W. (at Ripley), reach elevations 20° 
to 30 feet higher than they do in the adjoining territory. Between these 
points elevations of the beds are not available for the reason that they are 
not exposed at the surface. The area of elevated strata is probably about as 
that represented on the map.(PI. I) within the limits of the 540-foot contour 
line. It is also a minor feature with unknown limits. 

“In sec. 7, T. 1 N., R. 2 W. (Woodstock), and in secs 10, 11, and 13, 
oe gle y Ly. 13. (Missouri)—that is, at Scott Mill—the St. Louis limestone 
reaches an elevation 50 or 60 feet higher than it does to the south. Although 
elevations are not obtainable to the north, the limits of the elevated beds are 


\ 
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probably correctly shown by the 570-foot contour line. Coal No. 2 lies at a 
higher elevation along what seems to be a small anticline whose axis runs 
southwest from sec. 5, T. 1 N., R. 8 W. (Missouri), through sec. 13, T. 1 N., 
R. 4 W. (Pea Ridge); but here also the rise is only a few feet. The coal bed 
also rises rather rapidly westward from 520 feet to 580 feet insec. 4, T.15S., 
R. 3 W. (Mt. Sterling); but unfortunately lack of exposures and of field 
study makes it impossible to state now whether this bed continues to rise in 
this direction or culminates here in its highest observed point. 

“In the area under discussion the greatest elevation which coal No. 2 
attains is near the county line slightly north of west of Huntsville where the 
bed is more than 630 feet above sea level. The exact nature of this structure 
is not clear, because the bed is concealed to the west. It seems probable that 
it is an elongated dome, although it may be a terrace from which the bed rises 
to the north or to the west, or in both directions. The structure is more pro- 
nouncedly revealed by the contours on the base of the St. Louis limestone 
which reaches its maximum height slightly to the northeast of that of coal 
No. 2, or along a curved line extending from secs. 34 and 35 northwest to 
sec. 17, T 3 N., R. 4 W. (Birmingham). From the east the St. Louis rises 
rather rapidly from 530 or 540 feet to 580 or 590 feet along this belt of 
elevated beds. Unfortunately there are no outcrops to the west which would 
show the altitude of the limestone farther in this direction, but the sug- 
gestions are that the bed dips to the west, beyond the belt of elevated strata, 
thus forming an elongated dome. If on the contrary the limestone rises to 
the west then the structure is a terrace rather than an elongated dome. At 
any rate, there is a sudden arrest of the rapidly rising limestone along this 
belt of elevated strata and there is a terrace on the steeper portion of the 
dipping limestone two miles east of Huntsville as shown on Plate I. The 
Huntsville uplift is represented graphically on the map by contours based 
on both the limestone and coal elevations.” 


COLCHESTER COAL 


As shown on Plate I B, there are two main areas in which the Col- 
chester (No. 2) coal is mined, the smaller lying south of Huntsville 
mainly in T. 2 N., R. 4 W., and the larger centering about Rushville 
and occupying most of Tps. 1, 2, and 3 N., of Rs. 1 and 2 W. The 
deep incision by streams produces an extremely irregular pattern on 
the areal map. Over these two areas the Colchester coal ranges from 
18 to 36 inches in thickness. The coal is relatively clean, having no 
persistent partings of foreign material. The top coal is usually some- 
what harder than the lower part. The roof is uniformly shale’ from | 
5 to 20 feet thick, the upper part usually sandy. In places the sand 
content is so great that the whole bed is essentially a sandstone. The 
floor is gray underclay which in many places is sandy, though it serves 
well as an undercutting bed in most workings. 

This coal is worked for local trade entirely, and most of the oper- 
ations are on a very small scale, with limited mining equipment. Fig- 
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ure 14 showing a drift in sec. 36, T. 3 N., R. 1 W., represents 
the typical outside equipment for mines working the Colchester coal. 


Fic. 14. Outside equipment of drift on Colchester 
coal, Gory’s mine, Schuyler County. 


RUSHVILLE COAL 


The Rushville coal underlies only a small portion of the county, 
but has produced a large percentage of the coal mined. It underlies 
the area of highland north of Rushville and Pleasant View, but is not 

‘recognized outside of this field. It ranges from 60 to 72 inches in 
thickness and is quite uniform in any one mine. Like the Colchester 
coal it shows no partings or benches and is therefore relatively clean 
as mined. It is a soft coal of easy and irregular fracture, of dull 
luster with but few bands of glance coal in the bed. Pyrite and calcite 
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appear throughout the coal in facings and pyrite lenses are not rare. 
Clay slips affect the bed in some mines, but these are of limited size 
and:are not a great hindrance in mining. 

The roof is regularly black “slate” from 2 to 3 feet thick which 
maintains an even contact with the coal. The cap lime 2 to 3 feet thick 
overlying this combines with the “slate” to make an excellent mining 
roof. In places these beds have been eroded and glacial drift makes the 
roof. This condition appears in some strip pits. The floor is light gray 
sandy clay which shows little variation and serves well as a mining 
bottom as it rarely gives trouble by heaving. 


OTHER Coat BEDS 


In the vicinity of Frederick two coal beds appear which are not 
readily referred to the foregoing stratigraphic section. Only the 
uppermost of these is mined, as the lower is not known to be more 
than 15 inches thick. The upper coal now being worked in Spiller’s 
mine in section 4, T. 1 N., R. 1 E., is about 34 inches thick, without 
benches or persistent partings. It shows pyrite and shale lenses with 
facings of calcite and pyrite throughout. The 18-foot shale compris- 
ing the roof is here overlain by 8 feet of limestone, overlain by 60 feet 
of sandstone. This resembles the succession over the Colchester coal 
east of Pleasant View. 

There is also a lower coal outcropping in the vicinity of Pleasant 
View which is correlated as Worthen’s No. 1. It is so split by shale 
partings as to be of no value where sufficiently thick for mining. 


SCOM:-COUNIEY 
GENERAL STATEMENT 


The “Coal Measures” of Scott County are quite similar to those 
of Morgan County to the north and of Greene County to the south, 
with the exception that the only beds appearing within the county 


boundary belong in the lower, rather than the upper part of the Penn- 
sylvanian section (Pl. I B). 


PRopuction AND MINES 
Coal mining is of little consequence, except in the vicinity of 
Winchester, Exeter, and northeast of Alsey. At Alsey an extensive 
clay mine makes use of the overlying coal for a part of its supply. 
Nine mines producing a total. of 5,120 tons were reported by the 
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Department of Mines and Minerals in 1923. This was approximately 
one-third less than in 1922. 


ARCA IMNGASrIAN “Dye wOLkablesGoal cea smirrtnnlers ever) ols els amt selene sccm 124 sq. mi. 

PAGERS Stat IC KINGS Sina aie Par peete eee re EUS HENS Hone chee ele aie es ora RIO ORE  haLecaete 24 inches 

Antounteavatlablevorielmalilivemsr ey caeicmyelibetelsia snes sr teuscchenetereiaue 280,000,000 tons 

PPOCUCTLOM, eV.CaT “ON Gita Sarde to Usido ore, Morel auarswattnte ie uc saree alunite akelloaabe 5,120 tons 

AVeErAreranDUal, PROdUCtION,> 1919-1923 oe) vctcs rae. cis «mig senate site acess) bextets 18,004 tons 

Total production recorded....... Mops eeeteetriia ial Oaks sec acetei ste a ofbneaeneg’ 547,836 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The loess which caps the uplands of most of the county is thicker 
close to the Illinois, where it reaches a maximum of over 40 feet. 
The underlying Pleistocene deposits closely resemble those of adjacent 
counties. Boulder clay, sand and gravel make up the bulk of the de- 
posits, ranging from 20 to 95 feet in thickness. In places, as northeast 
of Alsey, these beds lie immediately above the coal, which thus can be 
readily extracted by stripping. In the main, however, the Pleistocene 
deposits cause little difficulty in coal mining. 


PENNSYLVANIAN SYSTEM 


The “Coal Measures” underlie only the eastern half of the county, 
the Mississippian limestone outcropping in the creeks along the line 
of the bluffs, between Winchester and Alsey. Doubtless much greater 
irregularity exists in this line than appears on the map, which is based 
on a. reconnaissance survey. As a result of this relation to the Mis- 
sissippian beds, the “Coal Measures” thin to a feather edge at the 
west, while at the east margin they are nearly 175 feet thick. Outcrops 
are found along the creeks in the vicinity of Exeter, along Big Sandy 
about 2 miles east of Winchester and in sec. 14, T. 13 N., R. 12 W., 
northeast of Alsey. Farther west, the Mississippian rocks outcrop 
~ prominently along the creeks. Worthen* gives the following section 
as representative for the county: 


Representative Pennsylvanian section for Scott County 


' Description of strata Thickness Depth 

Ft. Ft. 
SAU SUON EAT GIS iy mee reat otra a caints eee 8 a ee eR A 30 30 
Limestone Bhs ST TNs tenure eee AD RR RS NM Ser COL WE 2 32 
Bipuminous snales(Goaly NOs: 22)it5 esas ane «see ene 33 35 
SAM SCO LANG SoIal Oars y. Xa ve pe sonorous aaioa tte fe set wilevs ovsiehat a oneal nye 35 70 
EITUIMMIMOUS MS ATCA ch tens ceases mee onsteie piatbactins oar de eearess Claveienetele 5 75 


2 "Worthen, A. H., Geol. Surv. of Ill. Vol. III, p. 136, 1868. 
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Representative Pennsylvanian section for Scott County—Concluded 


Description of strata Thickness Depth 

Ft. Kt 

Coal Hetero No sal icc come chet ssabanctteretn ceenetahe sre eateoreemn rags 3 78 

Clays. shale, “dark blues stray ccc opterdstasnemeacercetenstaiae re nene teene 3 81 

imestone; dark ‘blueidensen. 5) essere escteee ech cede ees emer re 4 85 

Shales: OF potter’s:2 Cla yar sages uleevceshcee ees ee renee eens 12 97 
Sandstone, shaly and conglomeratic with iron ore and 

locally thint: coal vita wd wrest sahara aie eee ata ere) eran 12 109 


Limestone, Mississippian 


The following section from the vicinity of Alsey is representa- 
tive of the Pennsylvanian in the southern part of the county: 


Typical Pennsylwanian section for southern part of Scott County 


Description of strata | Thickness Depth 

Yah | In. Jahn In 
SAMA SLON EM so teacyils la etsieoenscusrestatece eee 15 at ius es 
Shale, ‘Sandy ais odie we herayetossensceisis Poousuapere’s pee 6 L6te 6 
SAM ASTOMG Say seers y te svererec lev Aree eae eee | ae | 10 | 17 | 4 
Shale vmediumce rays waver veer sta | att | On 18 4 
Shale! blackifissiles.8 wc ce cree ccmeeater Bi ate 21 4 
Shales Tisht Sra ne tess cierto ee, ees as ts 3 21 ir 
COB at ch arsenite chatiet sas whence Geman 2 2 23 9 
(CUB, SAT Yirtcrertce ciewen eh hetaret eetclel Vana | a8 8 24 5 
Interval concealed (probably shale).. | 3 a 27 5 
Limestone, brecciated, nodular........ | 4 aes Sil 5 
Clay, light to dark gray (Cheltenham) . 6 ! ae 37 5 
Coal, lenticular, with 1 in. shale below. . ee 7 38 
Limestone, (Mississippian ) 


The similarity in the two sections above is marked, but the identi- 
fication of the Exeter bed, made by Worthen, is probably incorrect. 
The presence of the bituminous shale or “slate” over the 36-inch coal, 
and of the dense nodular limestone 4 or 5 feet below the coal rather 
definitely fixes this as the Colchester or No. 2 coal of southwestern 
Illinois. This coal presumably underlies the eastern half of the county, 
whereas the thinner coal below is but locally developed and does not 
constitute an appreciable part of the coal of the county. Ne 

It does not appear that the base of the “Coal Measures” of this 
county is marked by great relief, but the lower portions may be the 
site of deposition of a basal coal corresponding to the No. 1 coal of 
Worthen’s type section. The relation of the Exeter coal to that of 
the Neelys coal in the extreme western part of Morgan County is 
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not clear. According to Worthen, the upper bed at Neelys lies 25 
or 30 feet above the Exeter coal. It is there 48 inches thick, but does 
not appear to have any extensive development. 


STRUCTURE 


The beds lie essentially flat over the eastern part of the county, 
showing only a moderate dip-which does not carry the coal below 
workable depths within the county limits. 


EXETER CoAL 


Coal has been mined only in the vicinity of Exeter, Winchester, 
and Alsey, yet the Exeter bed appears to underlie the whole eastern 
half of the county. Available data do not show whether it is the same 
bed throughout the field, but the general character of the roof-and 
floor and of the coal itself suggests this. 

The bed has an average thickness of 30 inches and is not known 
to depart greatly from this amount in any mine. The roof is soap- 
stone with black fissile shale above and gray shale over the “slate”. 
The floor is gray clay about 2 feet thick underlain by a 3-foot 
bed of nodular, brecciated limestone, known as the “sump rock.” 


Coat Beps BeELow THE Exeter Bep 


In several places in the county thin carbonaceous beds lie at or 
near the base of the Pennsylvanian strata. These locally may reach 
a thickness of about two feet, but because of their lenticular shape 
and generally bony character have not been attractive to prospectors, 
and therefore cannot be said to be a factor in the coal resources 
of the county. 


WARREN COUNTY 


GENERAL STATEMENT 


Warren County lies at the western margin of the Illinois coal 
field and includes a small portion of the boundary of the Pennsyl- 
vanian beds (Pl. I A). This boundary is mapped approximately, but 
numerous well-logs located near the edge of the Pennsylvanian area 
indicate a very marked irregularity for this line. As drawn, it lies 
‘west of any of the known coal beds and approximates the margin 
of the main area of the “Coal Measures” disregarding the numerous 
small outliers of sandstone and shale. The western two-thirds of T. 
12.N., R.3)W., and the northern half of T. 11 N., R. 3 W., are un- 
derlain by Mississippian beds only. Elsewhere the Pennsylvanian rocks 
underlie the drift in considerable thickness. 
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PropucTion AND MINES 


For many years past there have been no shipping mines in War- 
ren County, although a considerable amount of coal has been obtained 
from year to year from the country banks. The annual production 
has varied greatly but at no time has it been important. In 1923 there 
were recorded nine local mines with a total production of but little 
more than 10,000 tons. These mines are scattered over the county 
from north to south with a majority in the southern two tiers of town- 
ships. 


Area underlain: by wor kab leve@oplige canis icp elersraieio eileen es ena er 281 sq. mi. 

Averarer thickness: scavaaseiey ere TN CoO aE SRS ol mvcnce ESSN Hens 32 inches 

AMOUntlaAvVallableorireimallyere cep tenets eancoe servis saat eee oleae ea 866,500,000 tons 

Production syear ending) June 30s 2s crereci tiers ears tetera yeane tae 10,312 tons 

Average annual production, 1919-19 28% ie vier cere ne ene) welete ein a -lishenle 29,087 tons 

Total=prodiwetions TeCOrG@ed sxwgtege steesiovs eke ate nets oor ee eer ceria 513,381 tons 
STRATIGRAPHY 


PLEISTOCENE SYSTEM 


The Pleistocene covering of the bed rock in Warren County is ex- 
tremely uneven. This is in part due to the surface relief but is mainly 
accounted for by the irregularity of the bed rock surface itself. The 
greatest thickness recorded is 233 feet, in sec. 5, T. 11 N., R. 3 W. 

he drift includes considerable amounts of blue clay with some sand 
and gravel. In places buried soil and fragments of wood indicate the 
presence of more than one drift sheet. 


PENNSYLVANIAN SYSTEM 


The Pennsylvanian beds show thicknesses up to about 200 feet. 
These beds are largely sandy shale and shale with subordinate amounts 
of sandstone and little or no limestone. Because of the large amount of 
drift the outcrops of bed rock are few. In the northern part of the 
county they are found in the SE. % of T. 12 N., R. 2 W. and in the 
NW. % of T. 11 N., R. 2 W., about four miles north of Monmouth. In 
the southern part of the county, where the stream dissection has pro- 
ceeded further, are numerous outcrops along creeks in T. 8 N., R. 2 W., 
and T. 8 N., R. 1 W., as well as in T. 9 N., R. 1 W.- Further informa- 
tion on the Pennsylvanian beds is obtained from drill logs which are 
fairly well scattered over the county, although somewhat concentrated 
in the southern third. 

A very large number of shallow borings have been made but these 
rarely reveal the bed rock below the drift. On the other hand a large 
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number of deeper borings ended at the horizon of the Colchester coal 
so that relatively few logs show the thickness and character of the 
whole Pennsylvanian section in this county. 

The general character of the Pennsylvanian beds is indicated by 
the following logs: 


Log of boring in T.8 N., R. 1 W. 


Description of strata Thickness Depth 

Ft. Ft. 

(SL aeeny. CUONV ab svi.cctbnispa nem ceren ete ie auc eke take eae tstelaneha art gph ie ats 18 18 
CO ANG reais cs ae a cee ie vo Suey vba no rover errant fohsow oe tnalbenelaavaed) a ayet tieaie 2 20 
WOAEM COC ESOL ee aha neice ihe er eee cael Pate. Srapetaie tae tas eels benee ae 1 21 
AUC Man AT Key tircpe rors tion cnaic ee Po ede: chsncdtece sere Get rateeEr Te ee cis lt 29 50 
BARNES VON Crs SAVY -aryetaee oy iomreebocake sie ie etara one a cnean tay Blea erene esmy's 8 58 
COUOYa te Aca Ras tate Maa. Su ORG ER ROBE) ck ne Ee CRS eT ee RCN 2 60 
CoaeRoekwmlSlan Oks .crpeice eal ners tad stale are ema toiatst coos jaa ests 3 63 
Riley MaMa Cassis Bro cheng iar ey cunt Dn svcdciemauers Sot oo hr ate espa eai wn nceire 12 75 
PUIMESCONE se Wr] et OMee ciate athalen ree melanie efetoraia omclet are wie 125 200 


Log of boring in T. 10 N., R. 1 W. 


Description of strata | Thickness Depth 

Ft. | In. EG In, 
SOLAR eet atichincrecoster cormceure te Wusks aietmapaironens il oe ih 
Clay AsV. CLOW sreimmmiaemeyaey iecdioniter sect akelans alt ae | 18 
SAI SEV CVLOW ster at oiss socaiey acelecenel snenspavsyeroers ee 10 ae 28 
RS ideo) ee DULG tee caret hick ater shonscee rs sieve) ateunitetols 16 a 44 
HIGIMESLONC), WHITE ce rial cide ne Rare 2 6p 46 
Sd HVE. POLE K6) 05 ite eee oebae as alee crc ae eat 18 ne 64 
SAN aseone, Cwatem). .ctucedsho eronste oriaewaek i 6 i 70 
ERO CRE PL ih viiastctey omsyreics onc abies aire yar ava eoseneunness 6 ae 716 
SS BAN SEOM Ci sole istic epsenseve: Ouse, a) sieves a Sueronehe 4 ite 80 

MAINA SE OMG sh ocpsaptv er curcahe haasetean eeeevels wales 10 ae 90 at 

SO OR ENOC Kar LOlAINtl) we caichstokeseaersra eas ati 3 8 93 8 


Two beds in the Pennsylvanian section have been used as horizon 
markers with fair success although identification of either in drill logs 
is open to question. One is the Colchester coal which appears to be 
recognizable in the southern part of the county, and the other is the 
* fusulina limestone overlying a coal which is tentatively correlated with 
the Rock Island bed. The limestone is positively identified in sec. 15, 
rien Rie? W.: in’ sees) 14-and 24,1. 12, Ni R: 2 W.3 sec..4,°T. 
9 N., R. 38 W.; sec. 9, T. 9 -N., R. 2 W., and secs. 24, 25, 26, T. 9 N., 
R. 1 W. The Colchester coal has been tentatively identified in the 
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southern part of the county where contours have been drawn on its 
upper surface. 

The relation between the Rock Island and the Colchester coal beds 
is determined in but few places since both beds are rarely recognized 
in any one section. In places where the identification seems accurate, 
the upper bed is from 17 to nearly 40 feet above the lower. The inter- 
vening rocks are shale or sandy shale except for the clay below the 
upper coal and the thin limestone capping the lower. 

In places a thin coal is reported lying below the Rock Island bed, 
but is nowhere of workable thickness and is therefore not considered 
in an estimate of the resources of the county. 

In the northeastern part of the county a few logs record the pres- 
ence of a coal of workable thickness which appears to lie too high to 
be correlated with the Colchester coal and is tentatively classed with 
the coals lying above that bed. 


STRUCTURE 


Little information is available for the determination of the struc- 
ture of the Pennsylvanian beds in Warren County. No recognizable 
stratum is continuous over the area which is underlain by rocks of this 
system nor is it possible to use any combination of two beds to deter- 
mine the structure. Earlier work in the area to the south,®° however, 
resulted in the drawing of contours on the surface of the Colchester 
coal in the southern part of the county. 

Examination of available data brings out the point that this bed 
shows no marked regional dip. Instead, it appears to be involved in a 
series of three upwarps, one of which plunges eastward, and the other 
two trend southwestward. The first arching in which a relief of nearly 
80 feet is indicated is in the vicinity of Roseville and involves the beds 
from near Smithshire on the northwest to the southeastern corner of 
the county. A low broad arching is similarly shown near Cameron, but 
here the difference in elevation is but 40 feet. Apparently the area of 
sharpest folding lies between Gerlaw and Utah, in the northeastern part 
of the county, where, although the relief is less than near Roseville, 
the inclination is appreciably greater. 

Inasmuch as these structures, as outlined, are based on limited 
data, and since where information is better the structures are more 
complicated, it is probable that these broad features of the structure 
are actually modified greatly by unobserved deformations and that a 


3% Savage, T. E., and. Nebel, M. ie Geology and mineral resources of the 
LaHarpe and Good Hope quadrangles: Ill. State Geol. Survey Bull. 43, p. 9, 1921. 
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true structural map would exhibit numerous arches, basins, and other 
types of structure where present data indicate only smooth gentle 
slopes. 

COLCHESTER COAL 


The most important coal in the county is that known as the Col- 
chester coal. Over a considerable portion of the county this bed has 
been reported in mines and drill logs. In many of these places it has 
not been positively identified and about half the county is known to be 
underlain by it. Ranging from a few inches to about three feet in 
thickness, it still shows considerable uniformity and probably averages 
about 30 inches in the area mapped as containing workable coal. Be- 
cause of its lenticular development it is probable that there are areas 
of thin coal within that mapped as one of commercial thickness. The 
thick cover of glacial drift may also conceal areas of workable coal 
fying outside the area mapped. 

The coal is of fair quality in most places, and although mostly 
dull with but few bright bands, it shows no persistent partings of shale 
or bone. Facings of calcite and gypsum are common, as are small 
lenses and balis of pyrite. The roof is usually “soapstone”, a light gray, 
rather massive shale which is sandy toward the top and in places 
grades laterally into sandstone. Above the shale is commonly a foot 
or more of fissile black shale, known as “slate” by the miners and which 
locally carries calcareous or pyritic nodules. The floor is uniformly 
gray plastic clay several feet thick. 


/ 


OTHER Coat Breps 


Because of its greater thickness and generally superior quality the 
Rock Island coal has been worked more than the Colchester bed. It is 
much less widely developed, however, and hence can not be consid- 
ered as important a resource. It is known in two parts of the county, 
— one northeast of Monmouth where it is about 42 inches thick and the 
other along the southeastern margin in which it is somewhat thinner. 

The coal is relatively soft, and notably laminated with prominent 
bright and dull bands. A bony or shale parting near the middle is 
usually present, and the lower bench is softer than the top. Facings 
of calcite, gypsum and pyrite are common so that the ash and sulphur 
content are generally high. The roof is good, comprising a cap lime- 
stone with a foot or two of black fissile shale between it and the coal 
in places. The floor is sandy, either sandstone or sandy shale, 
which is in places overlain by a few inches of carbonaceous shale called 
“false bottom.” 
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A third area of workable coal has been mapped in Warren County 
in the extreme northeastern part where little mining or testing has 
been done. The data from adjoining parts of Knox and Mercer coun- 
ties, however, strongly suggest the presence of a bed of coal of work- 
able thickness east of Alexis. This bed, which seems to lie above the 
horizon of the Colchester coal, is estimated to be about 30 inches thick, 
but so little is known of its extent or character that its value as a 
resource can easily be overestimated. 


WHITESIDE COUNTY 


GENERAL STATEMENT 


Whiteside County lies along the north margin of the Illinois coal 
basin, and includes only a few small patches of rock of Pennsylvanian 
age (Pl. I A). These are not known to contain any coal; hence there 
are no mines or prospect pits within the county boundaries. 


STRATIGRAPHY 
PENNSYLVANIAN SYSTEM 


The presence of Pennsylvanian rocks is known from outcrops, 
quarries, and borings. These show that the distribution of the beds is 
irregular, but the precise area underlain by them is not known. The 
section known comprises sandstone with thin interbedded shale. Fair 
exposures are found in the old quarries at Unionville and also about 
five miles southwest in secs. 19 and 20, T. 21 N., R. 4 E. Not more 
than 12 feet is exposed in any place, and while the rocks show some 
variation in bedding, it is nearly uniform in character. It is white 
sandstone of essentially clean quartz, iron stained on weathered sur- 
faces, and not well cemented. It contains impressions of plant stems, 
and appears to have been deposited in fresh water or shore phase ot 
the sea. From the relation in elevation between the Unionville quarry 
and the outcrop of Niagaran (?) limestone one mile east, and the 
absence of evidence of inclination of the sandstone bed, it appears prob- 
able that the Pennsylvanian rocks occupy depressions in the old lime- 
stone surface of pre-Pennsylvanian time. In this case they presumably 
are erosion remnants of a more widespread formation laid down near 
the margin of the area of Pennsylvanian deposition. The stratigraphic 
position of these sandstones is not clear. There is no available evidence 
suggesting whether they were deposited in early or late Pennsylvanian 
time. If a late overlap of Pennsylvanian phase occurred in Henry and 


Rock Island counties, it is logical to assume that these beds belong to 
that time. 
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SUMMARY OF COAL RESOURCES 


Ifor convenience of reference the tabulated matter presented in 
Table 4 has been repeated in part in the reports for each county, All 
available data have been utilized in the estimation of the coal resources, 
but it is obvious that such estimates must be approximate. ‘The 
area underlain by workable coal was measured by planimeter from a 
base map on which the coal fields were plotted. Where two beds un- 
derlie the same field, the smaller area is not included in the total area 
for the county, although it is included in the estimate of total available 
tonnage. ‘The average thickness of the coal beds in different parts 
of each county were combined with reference to the areas involved 
in each in arriving at an average thickness for each county. 

Production figures have been taken from the reports of the De- 
partment of Mines and Minerals, which contain the most nearly accur- 
ate record of statewide production. Recognized inaccuracies appear 
here also, particularly in the decades preceding 1900, but these are 
mainly of omission and correction of them would serve to slightly 
increase the estimated production. 

On the commonly accepted assumption that nearly as much coal 
has been rendered unfit for mining as has been mined, an idea of the 
present available tonnage is obtained by subtracting from the estimated 
originally available tonnage about 1.8 times the recorded total produc- 
tion, 

3ecause of the overlapping of the adjoining districts the inclusion 
of certain counties in the figures for District IIL has necessarily been 
arbitrary. ‘Thus in the case of Bureau County, so small a part of the 
whole county is included in the district that figures for area and pro- 
duction are not significant, and are omitted. Similarly for lulton, 
Jersey, Knox, Madison and Mason counties the figures for production 
are not presented because of the impossibility of separating the small 
tonnage properly to be credited to the coals of District ITI from that 
for the whole county. Estimates of area of workable coal, average 
thickness, and original tonnage for these counties are, however, includ- 
ed, except that no attempt has been made to include the area underlain 
by the lower coals where the upper coals are of importance, 


Tanne 4.—Summary of coal resources in District IIT 


County 


Adams...... 
STOW sie. cai 


Henderson"... 
PLONI YA covrsisth 
Jersey"...... 
BSTLOK ists eiyis 
Madison®.... 
McDonough... 
Mercer...... 
Morgan...... 
BUC" ies, rornad 
Rock Island... 
Schuyler. ... 


Totals... 


"Statistics not 
> Figure obtained by calculation involving areas of different beds. 


COAL 


RESOURCES OF DISTRICT ITI 


Area of Average Original Production 
workable | thickness tonnage 2.08 Aa | aoe 
coal 1881-1923 1923 
Sq. mi. Inches Tons TONS 
369 24» 838,720,000 AGA ace 
182 24 412,820,000 26,489 150 
8 24 17,900,000 OT MN err old o 
265 36 897,000,000 182,609 9,014 
204 24 461,000,000 407,006 8,811 
7 30 19,270,000 243,473 9,313 
22 29» LAGS TON ieiva ate bet, cee e aby Ob. o 
307 43» 1,247,530,000 4,754,791 | 58,074 
iNilp fee | 24 246000008 |aveerecnaeton acer 
517 36” A720 00000) Hose wine pentetel tracert tere 
29 24 GHi7B0;000N 00. «een pe amet: 
267 24 604,700,000 2,204,188 , 39,275 
127 34> 412,130,000 | 13,689,352 400 
533 27> 1,840,500,000 83,219 | 25,964 
85 24 193,00 0:00.10. ctr scmseie icin aireents 
63 29» 171,760,000 3,098,876 | 63,035 
202 28> 538,100,000 598,927 | 25,636 
124 24 280,000,000 547,836 5,120 
Boe uae 32» 866,500,000 518,381 | 10,312 
3,603 10,177,860,000 | 26,446,648 | 255,104 
available, 
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PREFACE 


In the course of the inquiry conducted by the Bureau of Mines, Depart- 
ment of the Interior, for the United States Coal Commission, into losses in- 
curred in mining bituminous coal in the eastern part of the United States, a 
study was made of the principal coal-mining districts of Illinois by the late 
C. A. Allen. 

; Coal losses in the Illinois field have received unfavorable comment from 
mining engineers for at least a decade, and the present period of depression 
is serving to awaken the interest of the more progressive operators in the 
problem. It is believed that the presentation of the detailed data obtained by 
Mr. Allen, not involving mine labor and surface subsidence problems, will be 
of value to those concerned with the coal industry. 

The chief merit of the report lies in the fact that it is the result of a 
comprehensive and systematic, though rapid, survey of the more important 
coal mining districts of the State by an especially competent and impartial 
observer. : 

The coal-mine operators of Illinois cordially cooperated in supplying 
data requested, assisted in preparing records and estimates, and courteously 
facilitated examination of mines and records. Advice and assistance were 
also cordially given Mr. Allen in his studies by the various officials of the 
State mining, geological, and educational branches. 

The work was conducted through C. E. Lesher of the Engineering divi- 
sion of the Commission, and his assistant, W. M. Drake, Jr., and was under 
the supervision of H. Foster Bain, Director of the U. 8. Bureau of Mines, and 
George S. Rice, chief mining engineer of the Bureau of Mines, and during 
his absence in Durope, of J. W. Paul, chief of coal-mining investigations of 
the Bureau. 

M. M. LEIGHTON, Chief, 
Illinois Geological Survey. 
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COAL LOSSES IN ILLINOIS 
By C. A. Allen 


GENERAL SUMMARY 


Eleven fields in twenty-seven counties are discussed in this report, 
and represent nearly the whole of the coal output of Illinois, which 
amounts to between 60 and 88 million tons annually. In 1921 the out- 
put was almost 70 million tons. Twenty mines were examined and 
data were procured from 131 mines, accounting for half of the coal 
mined. Omitting the Northern Illinois field, in which the longwall 
system of mining is employed, and where the extraction is 95 per cent, 
the losses in the other fields are much the same, and vary between 
43 and 53 per cent, and average 49.7 per cent. This means that, in 
the mining of 69,785,000 tons, as in 1921, an amount almost equal to 
this total, namely 67,045,000 tons, was lost. Pillars account for 
most of this loss, the average being 39 per cent; but the investigation 
showed that 32 per cent of this loss is avoidable. Therefore, instead 
of the extraction being 50 per cent, it should be 82 per cent. In south- 
ern Illinois there is a rather large loss of roof coal—namely, 7 per cent; 
while in Peoria and Fulton counties there is a heavy loss of 15 per 
cent due to coal being left under water-bearing strata and wet and 
tender roof. 


COAL LOSSES IN THE NORTHERN ILLINOIS COAL 
FIELD 
INTRODUCTION 
This report covers that part of northern Illinois where mining is 
carried on by the longwall method, and includes the following: 


TABLE 1.—Coal production of mines in northern Illinois 


County Mines Tons in 1921 
IEP SEM (INE Perec RA A amet ra Ney ee ican reek teas 7 384,813 
RUA Ue eee cr ovtoka everes otecarsl aster aeanten tee te eas 5 556,671 
Miarshiallytodett 00 one een 2 | 229,907 
Grund ae a eter Reelin ene 2 | 202,926 
OEM stlocmGaboldngamendeb son ossébe 16 1,374,317 


One trip was made underground in this field, and five operators 
were interviewed. 


(7) 
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In addition to the longwall mines which are working No. 2 bed, 
or the so-called “Third Vein’, there is one room-and-pillar mine in 
No. 5 bed. This mine produces about 170,000 tons per year, and re- 
covers approximately 50 per cent of the coal. To include this with 
the longwall mines would tend only to confuse, and as it has not suf- 
ficient tonnage to be reported alone, it would seem better to neglect 
this mine altogether. 

In the longwall mines, the only effort made was to determine if 
any appreciable amount of coal was left under buildings, railroads, or 
streams; and after studying this factor, and discussing the matter 
with three companies, it was found that the coal left thereunder 
amounts to only a fraction of, one per cent. 

The only other loss possible is in the coal thrown back with the 
impurities. The seam is about 314 feet thick, and there are occasion- 
ally sulphur bands through it, but they occur with no regularity. Also, 
occasionally the roof coal sticks to the overlying rock. George S. Rice, 
chief mining engineer for the Bureau of Mines, Department of the 
Interior, states that careful figures kept over a period of five years 
showed that 95 per cent of the coal was recovered at one mine; and 
the late H. H. Stoek of the University of Illinois stated that at another 
mine the loss from coal thrown back with impurities amounted to 7 
per cent. Inasmuch as figures from some other longwall districts 
have shown a loss of only 4 per cent, it is assumed that the loss in this 
field is approximately 5 per cent. 


TABLE 2.—Summary of coal losses in northern Illinois 


Percentage of market- 
able coal lost in area 


Reason for loss worked 
Avoidable Total 
loss loss 
Coal left as roof and bottom coal.................. Fraction a 
of 1 
Coal lost in room, entry, and panel pillars......... None 
Coalglost insoilorseas-wellepilarsneeeeeee eee None 
Coal lost under buildings, railroads and boundaries| Fraction os 
of 1 ; 
Coal lost in handling and preparation, underground 
ANGE SUTLACe res ere crake wid etree RE ee 5 
Coal lost due to rolls, thin or ‘dirty areas, or 
BUTEA IIMS a evstin ose) hcln oerie 6) he eee on bo Ore None 
Total loss, per cent..,.. PET HOMO G ao a. 5 0 
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LossEs IN OvERLYING COAL 


Inasmuch as the lower seam being worked is only 314 feet thick, 
and is 80 feet below No. 5 bed, the writer would not expect the No. 5 
bed to be seriously affected. At one mine, where No. 5 is being 
worked, it is reported that the roof is cracked a little, but otherwise 
it gives them no trouble, and the recovery of the coal is not influenced 
by the work underneath. 


COVAIL IUOSSIES TUN Nae, IISOUNILN, JAINID) TOTES OIN) (COMBINE NY 
FIELDS 


INTRODUCTION 


This district comprises the counties of Peoria, which has 11 ship- 
ping mines with a production of 1,102,002 tons in 1921; Fulton, with 
28 mines, producing 1,471,137 tons; and Tazewell, with 7 mines, pro- 
ducing 691,359 tons. The total production of the district in 1921 was 
3,264,498 tons. This district comprises part of District IV of the 
Illinois Coal Mining Investigations, and in University of Illinois 
Bulletin 100°, the following description is given: 

“In District IV the No. 5 coal is mined. The average thickness of this 
coal is 4 feet 8 inches, according to data taken at 240 mines and given in the 
Thirty-first Annual Coal Report of Illinois. The No. 5 bed outcrops in 
Peoria, Fulton, and Knox counties, but is found at greater depths toward the 
east. 

“The roof is of black sheety shale varying in thickness from a few inches 
to 35 feet, and containing occasionally “nigger-heads” of pyrite. In many 
mines there is, in places, a layer of pyrite 2 or 3 inches thick between the 
coal and the shale. Where this layer is present, the shale is protected from 
the air and stays up; where it is not present, the shale falls badly, and some- 
times caves to a height of 35 feet. A limestone occurs above the shale in 
most mines, though in a few places a fine grained micaceous sandstone is 
found. In some cases the shale is absent, and the cap-rock becomes the roof. 

“A great many clay veins extend through the coal and the roof shale; 
there are also small faults, slips, and rolls, and places where the coal has 
been eroded and the space has been filled with drift. It is difficult, therefore, 
to calculate the total tonnage and to project any plan of operation. In many 
places the coal adheres to the roof and separates from it with difficulty. In 
one mine about an inch of coal is left to protect the roof shale from the air. 
In most mines the floor consists of a dark gray clay which heaves badly 
when wet.” 

The coal bed in the area covered by this report is from 4 to 5 
feet thick, averaging about 4 feet 4 inches. The principal impurity 
consists of clay veins, which are very irregular both in size and distri- 

1Cady, G. H., Coal resources of District IV (Peoria-Springfield): Ill. Coal 
Mining Investigations Bull. 26, 1921. 

2Young, C. M., Percentage of extraction of bituminous coal with special 


reference to Illinois conditions: Engineering Experiment Station Bull. 100, p. 
36, 1917. ; 


\ 
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bution. Two mines were examined in the district, and data were 
secured from mining engineers of 3 other mines. The method of min- 
ing is room-and-pillar, and the workings are usually laid out in panels. 
Rooms are driven 30 to 35 feet on center, and are from 22 to 30 feet 
wide. Barrier pillars, 30 to 35 feet wide, are left along the main and 
cross entries. 

Losses or CoAL 

Coal is not left to support valuable surface as in the Springfield 
district of Hlinois. Some of it is good farming land, but most of the 
country is rough and hilly. The only place pillars are left is 
along railroads and streams. In some parts of the field there are 
water-bearing formations lying above the coal, so that when the roof 
is cracked a large quantity of water comes into the mine. Just how 
this water occurs is not known, but it apparently does not affect much 
of the area being mined. No attempt is made to recover any pillars 
either under water-bearing strata or elsewhere. In addition to the 
coal left in the pillars in the regular work, considerable areas are left 
where the roof is very tender and wet. Theoretically, the area of the 
bed lost is from 24 to 35 per’cent, but the superintendent of one of 
the mines visited reported that he had made a careful estimate, and 
found that they were getting only between 45 and 50 per cent, which 
would mean a loss of between 55 and 50 per cent. The chief engineer 
of another company stated that in 1921 he planimetered a map of the 
workings, and checked it against the tonnage hoisted, and found they 
had saved only about 40 per cent of the area worked over. From 
figures on the same mine for a number of years past the coal saved 
amounted to slightly less than 37 per cent. Of the 60 per cent lost 
in 1921, about 10 per cent was lost in areas abandoned owing to a 
wet and tender roof. If these figures had not been secured, the writer 
would have placed the extraction at well over 50 per cent, but at the 
mine where they had carefully estimated between 45 and 50 per cent 
recovery this was believed to be a very good average of the district, 
so the figure 47 per cent has been accepted. 

In this field some solid coal is left under streams, and at the mines 
examined the coal so left amounted to approximately 3 per cent... In- 
asmuch as the railroad ran along the stream, the same coal serves to 
support it. The depth of the cover is not great, ranging from a few 
feet up to about 150 feet, so that any caving of the roof would be 
readily transmitted to the surface. The coal lost in: handling and 
preparation is probably not as high as in the Springfield district, be- 
cause the clay veins are less frequent in most mines, and consequently 
less coal is wasted in throwing out the clay. 
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On the basis of present information the writer would therefore 
put the loss as follows: 


Cause of loss Per cent 
LierOOMeeHtCy. Al dy PANOlepUlaARS cy wn teeeiaretrec tae: Sie syctatere: a, 61s 40h aieets 35 
Underastreamscand) tend ersroot.acinieicicsda, aun veatetee ay wis, | oonsvalond wabsgrot ee 15 
Invhandling> and) preparatiOme ceew voce cs adele sire aietctachenehete ciis'e «, cishe: ouster: ofa 3 
ERO tae LOSS ee sac Rae ee Coie me aaah TN ee cdssate oie Beene eee 53 


AVOIDABLE LOSSES 

The coal lost under streams and railroads and that lost in handling 
and preparation are unavoidable. Of the coal left as pillars, unquestion- 
ably some is necessary on account of the water conditions overhead. 
‘However, the pillars which are now being left are not sufficient to 
hold the roof up for any great length of time. Some of the operators 
claim that a sandstone not far above the coal will prevent any surface 
cracks, which may be the case over part of the field, and of course 
where this is so, the condition would be changed by a systematic pillar 
drawing, because the sandstone would have to break. From the 
writer’s observations, taking into consideration the fact that certain 
parts of the field have no trouble with water, and a high percentage of 
the coal could be extracted, it is believed that it would be reasonable to 
assume that 75 per cent could be saved in the entire field, which would 
be 28 per cent more than they are saving at the present time—that is, 
the avoidable loss is 28 per cent. 


TasLe 3—Summary of coal losses in Peoria-Fulton county fields 


Percentage of total market- 


able coal lost in area worked 
Reason for loss 


Total loss Avoidable loss 


Coal left as roof and bottom coal............ None aus 
Coal lost in room, entry, and panel pillars... 35 28 
Coal lost in oil or gas-well piHars........... None 
Coal lost under buildings, railroads and 
POMN MaALTeSwee ra cin iarsiee ls sieveunie sco sensi oie eeisrsany <lencuee Included in 
above and 


f last item 
Coal lost im handling and preparation, under-! 


SOUT ie lt et STL LACG ict suet sarcvaeetsterhelidkel sevenciere ge 3 

Coal lost due to rolls, thin or dirty areas, and : 

UVC AIMS abet lava tine Rarisapeketetataihss scaciisheltenetatey silers ons 15 
TOLalelOSss WEL" COM Ges. cp seers east or legate tas 53 28 


aIncludes coal left under wet and tender roof. 
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COAL LOSSES IN THE CENTRAL AND BELLEVILLE 
DISERICLS 


INTRODUCTION 


The Central and Belleville districts have been combined in this 
report as all the general conditions are similar in both; but separate 
summaries have been made for each district as there is a difference 
in the percentage of coal extracted. The Belleville field includes what 
is frequently known as the Centralia field. Some details of produc- 
tion are given in the following table: 


TABLE 4.—Coal production of the Belleville and Central fields 


Belleville district Central district 
County Mines | Tons, 1921 County Mines | Tons, 1921 
Stee Claes 55 6,281,000 |Macoupin........ ile 7,516,000 
Randolph..... 10 1,894,000 |Montgomery..... 9 322,000 
Glinton tena aeae iS 1,165,000 |Christian........ 11 3,216,000 
WMarionsrascpas- 3 842,000 |Sangamon | 
Perry (part)... 9 822,000 (southern 1,845,000 
Madison...... 20 APD G10 00S sex Datth) \cqeee nanan 4 | 


Four trips were made underground in the two fields, and definite 
data were secured on 47 mines producing a total of 14,000,000 tons 
annually. 


DESCRIPTION OF COAL SEAM 


The coal being mined in these fields comes from the No. 6 bed of 
the Illinois Geological Survey, and in general, the conditions are 
similar to the No. 6 bed where it had previously been studied in other 
districts. The thickness of the seam varies from 4% to 9 feet, and 
probably averages 714 feet. It is a little thicker in the western part 
of the Belleville field than it is in the eastern part, and apparently 
attains its greatest average thickness in Macoupin and Christian coun- 
ties. The only persistent impurity in the bed is the “blue band”, which 
occurs about 18 inches from the floor. The other impurities contained 
are mother coal and sulphur bands. The latter occur to a greater 
extent in the northern part of the Central field than in the Belleville 
field. 

The thickness of cover ranges from 16 to 232 feet in St. Clair 
County, from 45 to 330 feet in Randolph County, from 318 to 410 feet 
in Clinton County, from 600 to 714 feet in Marion County, and from 
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86 to 287 feet in Madison County—all in the Belleville field. In the 
Central Illinois field, the coal in Macoupin County has a cover of 268 
to 380 feet; in Montgomery County, 380 to 640 feet; in Christian 
County, 360 to 735 feet; and in Sangamon County, from 270 to 328 
feet. These are the depths of the working shafts, and due to the 
generally flat surface of the country, give the approximate thickness 
of cover. 


CHARACTER OF RooF AND FLOOR 


The roof and floor of No. 6 bed in these districts are, generally 
speaking, the same as in southern Illinois—that is, there is the usual 


LVPSUPDEETES | VAP SULL. 


IG Virgin Coal ZZ. Coal thatwill be extracted GM coal Lost 


in pert orin whole 


Fic. 1. Section of mine workings in Greene County 
showing coal lost by caved roof due to thin 
pillars. 


cap-rock of limestone, lying from a few inches to 30 feet above the 
coal, and between this limestone and the top of the coal there are 
' bands of material grading from a soft clay to a hard “slate”. Wher- 
ever the litnestone lies within a few inches of the coal it makes a good 
roof, but wherever it is high above the coal, and the material between 
is soft, there is a very bad roof (fig. 1). Sometimes in one mine, 
an entry will have these extremes of roof within 2,000 feet. Gener- 
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ally the roof is better in the Belleville field, which means that .over 
more of that area the cap-rock comes close to the coal. Because 
Madison County has a good roof over much of the area it has 
been included in the Belleville field. Some roof coal is left up in 
the Central field, on account of the greater area of tender roof and 
the tendency of the bed to attain a thicker average. 

The floor is fire clay, varying in thickness, with a harder stratum 
of rock below it. 


Meruop or MINING 


Room-and-pillar methods of mining are used:exclusively, with 
the exception of one longwall-mine in Christian County, which is in 
the No. 2 bed, and has not been considered. In the southern part of 
the Belleville field there are more mines using straight room-and- 
pillar system than there are mines using the panel system; but the op- 
posite is the case in the Central district. The widths of rooms and 
pillars vary considerably, and there is apparently no relation between 
the thickness of cover and the dimensions of the workings, except 
where the cover is very shallow. In the Belleville field one mine with 
a 150-foot cover and a good roof has 30-foot rooms on 60-foot cent- 
ers; the room-necks, crosscuts, and room entries are all 21 feet 
wide. At another mine close by where the roof is bad the entries 
are narrowed, but the dimensions of the rooms are not changed, and 
reliance is placed upon the timber to hold up the bad roof. Another 
mine in the Belleville district has 30-foot rooms on 54-foot centers, 
with wide entries and crosscuts. The cover is 307 feet. Another 
mine with a cover of 380 feet has 40-foot rooms on 80-foot centers. 
Where the roof is bad the entries but not the rooms are narrowed. 
Another mine with 220 feet of cover has 35-foot rooms on 70-foot 
centers; the entries are from 14 to 21 feet wide, and room-necks 
and crosscuts are 21 feet wide. Nearly all the rooms are approxi- 
mately 250 feet in length. At one mine in the southern part, of 
the Central Hlinois field, rooms 280 feet long are driven 40 feet wide 
on 80-foot centers. At- several other mines near the southern part, 
rooms are 30 feet wide on 60-foot centers; the room-necks and entry 
crosscuts are all 21 feet wide; also entries are 21 feet wide. ~ The 
room crosscuts are 30 feet wide. The cover is 309 to 342 feet. At one 
mine in the northern part of this district, rooms are 26 feet wide on 
45-foot centers. The depth of cover is about 250 feet. At another 
mine rooms are 24 feet wide on 40-foot centers, with room-necks 12 
feet wide. The entries are also narrow, the cover being 352 feet. 
At one mine in the northeastern part of the Central field, rooms are 
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30 feet wide on 55-foot centers; the cover is 450 feet, but room- 
necks and entries are narrowed to 10 or 12 feet. In nearly all mines 
where the panel system is used the barrier pillars are about 70 feet 
wide, and the fire pillars between the ends of the rooms are 10 to 20 
feet wide. 

CALCULATION OF CoAL Losses 


Despite the fact that the-same formation occurs over the entire 
area, there is a great variation in the immediate roof conditions, and 
considerable time was spent trying to determine how much of the area 
was affected by the roof conditions. The State mine inspectors fur- 
nished considerable information, also some mine superintendents and 
surveyors were met who were familiar with many different mines. 
A number of calculations were made, taking the actual dimensions of 
the working places as a basis, and showing a loss in the pillars of 
from 387 to 45 per cent in the Belleville field, and from 40 to 48 per 
cent in the Central Illinois field. In the panel work, the barrier pillars 
amount to from 5 to 10 per cent of the total loss; and in the 
straight room-and-pillar work they amount to less than 2 per cent. 
In top coal the loss is negligible in the Belleville field, but in the Cen- 
tral field a number of mines leave roof coal in a certain number of 
the rooms. After much inquiry, it ts believed that the figure of 1% 
per cent represents the average over the entire Central field. 


ACTUAL FIGURES ON EXTRACTION 


BELLEVILLE FIELD 


Four coal-mining engineers in this district report that their ex- 
traction is 54 per cent, 60 to 65 per cent, 52 to 55 per cent, and 50 
per cent, respectively. The writer examined a large number of maps 
in the Court House at Belleville, and found that the last mentioned 
company leaves a great deal of pillar coal, and its extraction could 
~ not average 50 per cent if the surveying were accurately done. How- 
ever, they were mostly small mines. 

Taking into account the relatively high percentage of unusually 
good roof in the Belleville field, the writer’s estimation is that extrac- 
tion is almost 55 per cent. . 


: - CENTRAL ILLINOIS FIELD 
Some of the figures of recovery from No. 6 coal in the Central 
field covering the southern part of Sangamon County were given in the 
report on the coal losses in the Springfield District. The following 
figures were given by engineers for different companies: (1) 50 per 
cent; (2) 7 mines in Sangamon County including mines in No. 5 and 
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6 beds average 48.12 per cent; six mines in Christian County oper- 
ated by the same company average 49.94 per cent; (3) in northern 
Macoupin County, 511% and 52 per cent, and in Montgomery County, 
43 per cent; (4) at Divernon in northern Macoupin County, 47 per 
cent, and at Mt. Olive in southern Macoupin County, 48.6 per cent; 
(5) mines near Gillespie, 50 per cent, except in one mine where top 
coal is left owing to bad roof, and where the extraction is 54 per 
cent. Taking everything into consideration, the writer estimates 
that the extraction is 50 per cent, based on the assumption that no 
attempt is being made to recover barrier pillars on the retreat. 


SVENaTeS 
2WOrkKED O11 
Zeherdalty Lost)” 


ES3 Coal that will be extracted HB Coal Lost 
in part or in whole 


Fie. 2. Section of mine workings in St. Clair 
County showing pillars not extracted. 


AVOIDABLE LOSSES 


The principal reason for leaving the pillars in this area is the high 
value of the surface land (fig. 2); this excuse, however, is not ap- _ 
plicable over the entire area. Around Belleville, and in the entire Belle- 
ville field, there is considerable_rolling country where pulling pillars 
would do practically no damage. In Madison County, the country 
is rolling from Collinsville to Edwardsville; from Edwardsville to 
Staunton it is very level, but from Staunton to Gillespie it is rough 
again. Around Hillsboro it is rough, and pillars could well be ex- 
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tracted. It is of course impossible to state all the conflicts that would 
come up in an attempt to draw pillars, but it seems to the writer that 
80 per cent extraction should be secured in the Belleville district as a 


oo BS i 


BZA virein Coal RSS coal! that will be extracted Wl coal Lost 
in part or in whole 
Fic. 3. Coal lost by protection of surface improve- 
ments. Section of mine workings in Randolph 
County. 


TABLE 5.—Summary of coal losses in the Belleville and Central fields 


Percentage of market- 
able coal lost in 
Reason for loss area worked 


loss loss 


Coalvett on root and, DOCLOM Gi sel ole» ielersiere wie « 0.7 Fs 
Coal lost in room, entry, and panel pillars (fig. 3) 43.0 26 
Coal lost in oil or gas-well pillars..,.............- None 
. Coal lost under buildings, railroads, and boundaries 0.8 
Coal lost in handling and preparation, underground) 
PULL OMESIINEA CO petorct Rei reee torcns ecotpaaie Wee teatesecel aetegecantianese cuore md SOAR 
Coal lost due to rolls, thin or dirty areas, and 
BURCAIIS cee cheraicl ef eie ist cuscateyete Mapeiel scat etetateueteterahete voleGray vvats 0.3 


Total Avoidable 


TOA LOSS sD OI \CON Biteneus cys exo cersiterstone: shiatelaGh olicne sce 4% 's 47.5 26 
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whole. In the Central field there is more level land, and as discussed 
in the report on the Springfield district, some coal should be left, so 
its possible extraction is 77 per cent. 

There is one thing that must be taken into consideration. In the 
Belleville field limestone forms the roof in probably one third of the 
area. This makes an excellent roof, and except where the limestone 
thins out it should stand almost indefinitely, which means that the 
workings could be re-entered at any time and the pillars extracted. 
If this should ever be done, it would increase the extraction in the 
3elleville field, taken as a whole, by approximately 10 per cent. 


COAL LOSSES IN THE SPRINGFIELD DISTRICT 


INTRODUCTION 


The district covered in this report includes the counties of Logan, 
Macon, Menard, and Sangamon. Logan County has 3 shipping mines, 
and produces approximately 345,000 tons; Macon County has 3 ship- 
ping mines, and produces 227,000 tons; Menard County—the number 
of mines unknown—produces 341,000 tons; Sangamon County has 
about 29 mines, and produces 5,957,000 tons, of which 1,800,000 tons 
come from No. 6 bed. Practically all the other mines in the counties 
named are in No. 5 bed. 

In studying this district, two trips were made underground in 
No. 5 bed, and one in No. 6 bed, and eight different maps were studied. 


Coat RESERVES 


The State Geological Survey of Illinois has recently made a care- 
ful survey to determine the coal resources of the different fields in the 
State, and its resource figures are therefore based on practical rather 
than on theoretical considerations. 


Beps Berna WorkKED 


Both No. 5 and 6 beds, as defined by the Illinois Geological Sur- 
vey, are being worked in this district. The mining conditions are 
very similar, with the exception of the conditions ‘brought about by 
the difference in the impurities which are found in the beds. No. 
6 bed is mined in Sangamon County, south of Springfield, and is 6 
to 7 feet thick. It has a very persistent band of dirt near the bottom 
called the “blue band”, about % inch thick. There are also usually two 
or three dirt bands through the bed, but they do not occur with the 
same regularity as the “blue band”. This bed lies from 270 to 320 feet 
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below the surface. The No. 5 coal is from 41% to 7 feet thick, and 
averages approximately 6 feet. Its impurities consist of clay veins 
or “horsebacks” as they are locally known, and an occasional band of 
sulphur. The clay veins are the most difficult to overcome in mining 
because they are sometimes found every 15 or 20 feet throughout the 
bed, and have a thickness varying from a knife-blade up to several 
feet. Again, in other places, workings will be carried for 100 or 200 
feet without encountering a single clay vein. The No. 5 coal lies 
from 160 to 600 feet below the surface, but throughout most of the 
field it is from 200 to 250 feet. 


NaATuRE oF Roor AND FLooR 


The immediate roof over No. 5 bed is either a black “slate” or a 
gray shale, either of which varies greatly in thickness. They are 
usually from 6 to 18 inches thick, and are overlain in places by a few 
thin strata of soapstone and sandy shale. Above these softer strata 
there is nearly everywhere a cap-rock of limestone or sandstone varying 
from a few inches to several feet thick. The condition of the roof de- 
pends upon the toughness of the immediate roof. As a rule, the black 
“slate” holds well unless broken by too many clay veins but the gray 
shale is usually tender. It might be said that 25 per cent of the roof is 
very good, 25 per cent is very bad, and the remainder medium. 

_ The roof over No. 6 bed is generally the same as over No. 5, 
and further study will be made regarding it in the field farther south. 
No roof coal is left up in No. 5 bed, but occasionally some is left in 
No. 6 bed, especially in the-entries. 


Metuop or MINING 


All the mines are opened by shafts, and the room-and-pillar method 
of mining is employed exclusively. Practically all the operators are 
adopting the panel method with 40 to 50 rooms in each panel. Barrier 
pillars of 50 to 75 feet are left along the cross entries, which are usual- 
ly 12 feet wide on 42-foot centers. Room entries are 12 feet wide 
on 32-foot centers, and the rooms are driven 24 to 26 feet wide on 
40 to 45-foot centers. Sometimes the rooms are holed through into 
the adjoining panel, but the tendency is to leave about a 10-foot fire 
pillar. No attempt is made to recover any room pillars, and probably 
a very small percentage of the barrier pillars will be recovered on the 
final retreat. 
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SuRFACE VALUE OF LAND 


The reason given by the operators for not pulling any pillars is 
that they do not own the surface rights, and that the owner will de- 
mand a large compensation if any subsidence takes place. It not in- 
frequently happens that a squeeze comes on which causes a surface 
depression and forms a pond. The land is valued at from $200 to 
$400 an acre for agricultural purposes. In addition, it has a senti- 
mental value in many cases, from the fact that it has been owned by 
the same family for several generations. So far as time permitted, 
the writer carefully observed the topography of the surface, and it 
can be stated that a perfectly level piece of land a mile square is rare. 
Usually at intervals of less than a mile there are areas in which the 
surface has been cut by shallow washes. Practically all the level por- 
tions are tiled at costs ranging from $10 to $35 per acre. 

Owing to the fact that sufficient coal is left to hold up the sur- 
face, no attempt is made to leave solid pillars under railroads, build- 
ings, or streams. Occasionally a farmer will have the coal reserved 
under his own buildings, and one or two cases were found where 
pillars had been left under power-plants. Also, where a railroad had 
purchased its right-of-way prior to_acquisition of the coal by the coal 
company, that part of the bed which lies immediately under their 
right-of-way may not be mined. 

These conditions are mentioned because they must be taken intu’ 
account in deciding whether the coal loss is avoidable or unavoidable. 
Undoubtedly, under most tracts the coal could be taken out clean, 
and the surface let down practically as smooth as it was before, and 
the land would not be damaged to any appreciable extent for agri- 
cultural purposes. The pillar pulling, however, would have to be 
started with due consideration for the surface topography so that the 
subsidence would not create a large pond; also, the coal would have 
to be taken very clean. If this were done, pillars would have to be 
left under the railroads and under the towns—at least, under all large 
buildings. Whether pillars would be necessary under the concrete 
roads is a debatable question. 


CALCULATION OF LOSSES 


The coal left as roof coal in a few of the mines and distributed 
over the entire field amounts to only a fraction of 1 per cent, and. 
can be neglected. The coal lost in the room, entry, and panel pillars 
depends a great deal upon the occurrence of the clay veins. At one 
mine in No. 5 bed where 24-foot rooms were used on 40-foot centers, 
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it was found that where it was free from clay veins, rooms would be 
wider than 24 feet, but where the clay veins were frequent, the rooms 
would be sometimes narrowed down to 12 feet. One operating com- 
pany has six mines all developed with the same dimensions of work- 
ing places, and their theoretical loss in pillars is 44 per cent, making 
a recovery of 56 per cent, not including the loss in handling. | The 
result of calculations at another mine where somewhat larger barrier 
pillars are left indicates a loss of 48 per cent in pillars. 

The coal loss resulting from handling and preparation is fairly 
high, due to the dirt seams in No. 6 bed and the clay veins in No. 5 
bed. The writer believes that if the entire seam were mined, at least 
8 per cent of the coal would be lost owing to impurities; but as only 
half of the seam is being mined, it would mean only a 4 per cent loss 
on the total tonnage. The summary of the losses is given in Table 6. 


AVOIDABLE LOSSES 


Not over 50 per cent of the coal can be safely mined under the 
towns, and it would probably be advisable not to mine over 40 per cent. 
The towns probably do not occupy 5 per cent of the total area being 
mined, and if 60 per cent of the coal is lost under them, it would mean 
a loss of 3 per cent. Solid pillars of coal should be left under rail- 
roads and under hard-surfaced roads. If it is assumed that two rail- 
roads and a cement road cross each coal holding at an angle, and also 
that the coal holdings are four miles wide, solid coal 800 feet or more 


TABLE 6.—Summary of coal losses in the Springfield district 


> Percentage of total 
marketable coal lost in 
Reason for loss area worked 
Total Avoidable 
loss loss 
Coal left as*roof and bottom: coals... sive. . nce ses Fraction 
: of 1 
Coal lost in room, entry and panel pillars (fig. 4) 44 26 
Coal lost in“oil: or, gas-well” pillars. .v.c0.. 0s sees None 
Coal lost under buildings, railroads, and boundaries! Included 
ser in above 
Coal lost in handling and preparation, underground 
- and surface Syedsiene) sesso: sfoxt (eles a veioyesele) ce’ 2/eieiaic,ieisiebeuntd 4 
Coal lost due to rolls, thin or dirty areas, and| . 
EOIN Sires eee hots eC ead a ins Svea Nacenai bus Rushaceinl eiekae 3 
CLO tAIRLOSSSEPERs COM ayers ota cues al cee avorete ace. a: eis 51 26 
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wide would be left. One thousand feet would be 5 per cent of four 
miles. Even if from a conservation standpoint the coal should be 
mined clean under agricultural land, there will undoubtedly be some 
places where this could not be done. For instance, where pillars are 
left under railroads and hard-surfaced roads, there might be left a 
three-cornered piece inside them which should be supported. Assum- 
ing that pillars could not be pulled under 20 per cent of the minable 
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Fic. 4. Section of mine workings in Sangamon County 
showing pillars not extracted. 


area, and assuming that the loss in preparation would be 7 per cent, 
there would still be possible an extraction of 75 per cent, which would 
be 26 per cent more than is at present being saved. 


ACTUAL EXTRACTION 


One company’s general manager considers it questionable whether 
the district is getting 50 per cent of the coal. 
mines in both seams. 


Another company states that at two of its mines in No. 6 bed 


they get 50.5 per cent aie 55 per cent, respectively, and at one mine 
in No. 5 bed Ey get 53.3 per cent. 


This operator has six 
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At seven mines of another company in Sangamon County they 
get an average extraction of 48.12 per cent. 


CONCLUSION 


This district has been reported upon separately because the ques- 
tion of surface subsidence injuring very valuable agricultural land is 
the condition determining the method of mining. It is realized that 
from a practical standpoint it would be exceedingly difficult to get the 
farmer to permit all the coal to be taken out from under his land, but 
on the other hand, if an average of 5,000 tons of coal is left by the 
operator which he could mine by paying for the land at a cost of $300 
per acre, it would be only 6 cents a ton for the coal that is lost, or 3 
cents on his total tonnage. His saving in cost of operation would 
be several times this, and he would still have, in most cases, good land 
left. 


COAL LOSSES IN THE SOUTHERN ILLINOIS FIELD, IN- 
CLUDING DUQUOIN AND MURPHYSBORO FIELDS 


INTRODUCTION 


These fields include the counties of Williamson, with 50 shipping 
mines producing 10,784,752 tons; Franklin, with 26 mines and 12,- 
723,000 tons; Jackson, with 8 mines and 1,164,154 tons; the east- 
ern part of Perry County with 11 mines and 1,740,000 tons, and 
‘the southeastern part of Washington County, with one mine produc- 
ing 25,300 tons. This tonnage is taken from the report of the Illinois 
Department of Mines and Minerals for the year ended June 30, 1921. 
Four trips were made underground in this field, and specific data 
were obtained on a total of 31 mines producing 13,500,000 tons. Gen- 
eral data were also secured on a number of other mines. 

The coal being mined in this district comes from No. 6 bed of 
~ the Illinois Geological Survey, with the exception of 440,000 tons in 
Jackson County, which comes from No. 2 bed, as will be more fully 
discussed later in this report. No. 6 bed varies from 4 to 14 feet 
in thickness, and averages 9 feet. It is a good grade of coal, and the 
only persistent impurity is the so-called “blue band”, which varies from 
a fraction of an inch up to 2 inches, and occurs at approximately 18 
inches from the floor. The other bands of impurities are not regu- 
lar, and consist of thin partings of sulphur or mother coal. The bed 
lies nearly level, with the exception of the western part along the 
Duquoin anticline, where it frequently dips 6 per cent or more. Also 
along the Duquoin anticline there is some faulting with displacements 


\ 
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sometimes as high as 35 feet; and in Williamson and Franklin coun- 
ties there is a little faulting with displacements of a few inches to a 
few feet. 

CHARACTER OF RooF AND FLOOR 


In most places in this area the immediate roof over the coal is 
shale or “slate”, and varies in strength from very weak to firm, but 
as a rule is considered as a weak roof. In some places the shale 
grades into so-called soapstone, which is unusually difficult to hold 
up with timbers. In Williamson County and southern Franklin County 
the shale usually contains more sand, so that the roof is generally 
a little stronger than in the rest of Franklin County. Above the im- 
mediate roof there is the so-called “cap-rock’’, or limestone, which is 
a hard stratum of rock varying considerably in thickness. This 
cap-rock in some places lies close to the top of the coal bed, and at other 
places it is 25 feet above the coal, and in a few places it is thought 
to be absent altogether. Where the cap-rock directly overlies the 
coal it makes an excellent roof, but the known area of such occur- 
rences is so small that it is negligible. Owing to the fact that roof 
coal is left up over a large part of the workings, the exact nature of the 
roof is not so well known as would be the case otherwise. 

The floor below No. 6 bed is of fire clay from a few inches to 
many feet thick, probably averaging 4 to 6 feet. Below the fire clay 
there is usually a harder rock stratum. 

The cover varies from a few feet near the outcrop in William- 
son County, to over 600 feet towards the north end of the field; and 
it probably averages 300 feet. 


Metnuop or MINING 


Most of the coal comes from mines using the room-and-pillar, 
panel system, but there are a large number of mines, especially in 
Williamson County, which use the straight room-and-pillar system. 
Two mines in this county were found to have the rooms 20 feet wide 
with 40-foot centers, with rooms 250 to 300 feet long. The entries 
were 12 feet wide on 37%-foot centers. Another mine has rooms 21 
feet wide on 40-foot centers, with entries 12 feet wide on 30-foot 
centers. Another mine has rooms 23 feet wide on 36-foot centers. In_ 
Franklin County, where the cover is greater, one mine 250 feet deep 
employs the panel system, with rooms 24 feet wide on 40-foot centers. 
Another mine 450 feet deep has 24-foot rooms on 45-foot centers, 


and the rooms are 250 feet long. This mine is operated on the panel 
system, and it has been found thatthe rooms can all be completed 
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and the inside ends of many pillars extracted before a squeeze occurs. 
An adjoining mine uses 24-foot rooms on 40-foot centers, and seldom 
is able to get rooms driven up before a squeeze takes place. 

The panel system of mining, which is in most general use, con- 
sists of driving the panel centers towards each other, and leaving a 
20-foot pillar between them. There are 30 rooms—that is, 15 on each 
side of each panel entry—which would make 60 rooms to the double 
panel. Barriers or side pillars along the cross entries are 100 feet 
or 110 feet. At several mines pillar pulling has been done, but usually 
only to a very small extent, because as a rule the pillars are too thin 
to be extracted. 


CALCULATION OF CoaAL Losses 


Figures for a typical mine in Franklin County, when calculated 
according to the actual dimensions of the working places, gives a loss 
of 4514 per cent in the pillars, of which about 12 per cent is in the 
barrier pillars, and a little over 20 per cent in room pillars and room 
stumps. No attempt is made to save any of these pillars except the 
inside ends, which have been considered as saved in this calculation. 
The roof coal is all left up at this mine, and it amounts to 14 per cent 
of the thickness of the bed, or about 8 per cent of the total coal. To 
this there should be added about 3 per cent for loss in handling 
and preparation, giving a total loss of 56% per cent. 

At a mine in Williamson County, where straight room-and-pillar 
mining is employed, the actual. dimensions indicate a loss of 40 per 
cent in pillars; but only about a third of the top coal is lost, the re- 
mainder being taken down after the rooms are completed. At this 
mine the loss in top coal is only 3 per cent, and if 3 per cent is added 
for loss in handling, the total loss will be 46 per cent. 

At one mine in Jackson County, which employs the straight panel 
system with 20 rooms to a panel, the rooms being 22 feet wide and 
‘the pillars 23 feet wide, the loss in pillars figures 57 per cent, and 
the loss in top coal, 10 per cent, which gives a total loss of 70 per 
cent, including 3 per cent for loss in handling. 

The loss of coal due to faults is nothing in the majority of the 
mines, but may be 5 per cent in others, although it probably does 
not average more than-1 per cent over the entire field. There are 
‘also very few reservations except near the outcrop, where the cover 
is shallow, though occasionally in other parts of the field, reserva- 
tions are left under certain farmhouses or cemeteries, but as near 
as the writer could determine, these would not average over 0.5 per 
cent, 
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ACTUAL EXTRACTION 


Fortunately there are a number of actual calculations available, 
made by different engineers, which furnish good data on the recov- 
ery in this field. For instance: (1) the average of three mines in 
Williamson County is 56.59 per cent; (2) the actual extraction of 
another company from two mines in the same county is 61 per cent; 
(3) careful planimeter measurements made of three mine maps gave 
an average extraction of 45.4 per cent, of which 5% per cent was 
due to top coal and 2% per cent to coal left under ponds and as 
boundary pillars; and (4) three mines in this county gave 50 per 
cent. Giving each mine the same weight, the average extraction for 
the 11 mines is 52% per cent. In Franklin County, two mines 
of one company give an average recovery of 49% per cent. The 
writer was also able to secure other information regarding three 
mines, one of which had an extraction of 42.7 per cent; another, 39% 
per cent; and another, 31.9 per cent. There are also some reliable 
data given in Bulletin 100° of the University of Illinois. This was the 
work in charge of the late H. H. Stoek, who had four engineers care- 
fully taking measurements under his direction. On account of the care 
with which this work was done, the following has been abstracted from 
the publication mentioned: 

“The coal mined is the No. 6 bed of the State Geological Survey classifi- 
cation. Measurement of 113 sections taken in twelve of the largest mines 
in the county gave an average thickness of 9.2 feet of coal, the average min- 
imum thickness for the same twelve mines being 8 feet, and the average max- 
imum thickness 10.64 feet. The blue band, which is characteristic of No. 6 
bed, varied from 44 to 2 inches in thickness, and its average distance from 
the floor was 21.5 inches. Owing to the difficulty of keeping up the shaly 
material above the coal bed, the top coal is almost generally left as roof pro- 
tection, and up to the present time, very little of this top coal has been re- 
covered, although some operators are expecting to recover it at a later date 
in connection with pillar drawing. In one of the twelve mines from which 
the data were obtained, top coal was not left in the rooms. This, however, 
is exceptional practice, the average thickness of the top coal left in the 
twelve mines being 1% feet. The average thickness of coal mined was 7.46 
feet, and the average tonnage per acre to January 1, 1916, was. 6,627 tons. 
This is equivalent to 40.7 per cent extraction, if it is assumed that all the 9.2- 
foot bed is available for shipment, or to 41.6 per cent if it is assuméd that 
the blue band and refuse discarded in the loading, or 0.2 foot, is deducted 
from the thickness of the bed. A very careful estimate for each of the twelve 
mines noted, made by dividing the total amount of coal in the area mined up 
to January 1, 1916, into the actual shipments since the mine began operating, 


’ Young, C. M., Percentage of extraction of bituminous coal with special 
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gave percentages of extraction varying from 37.7 to 49.5, or an average of 
41.4 per cent.” 


CONDITIONS IN JAcKSON County, INcLUDING No. 2 BEep 


In Jackson County, 1,640,154 tons.of coal was produced in 1921, 
of which approximately 440,000 tons came from four mines working 
No. 2 bed, these mines being situated in what is known as the Mur- 
physboro district. The remainder of the production came from No. 
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Fig. 5. Section of mine workings in Jackson County 
showing pillars not extracted. 


6 bed. No. 2 bed is from 5 to 7 feet in thickness, and about half of 
the tonnage came from where the entire bed was being worked, but 
some top coal was left in the entries. The remainder of the tonnage 
came from a lower bench only of No. 2 bed, because the bed splits 
into two benches, the bottom of which is 3% to 4 feet thick and the 
top bench 2 feet thick. The band between the two benches varies from 
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6 inches to 26 feet. This means that where the lower bench only is 
worked, the top bench is lost, but of course it could not be saved where 
the parting is very thick. No mihes were visited in this field, but 
this information is gathered from a bulletin of the Illinois Coal 
Mining Investigations,* by S. O. Andros, and from Frank Rossbottom, 
the State mine inspector in this district. It can be readily seen that 
because some top coal is lost, and there is very small tonnage, tc 
include the No. 2 bed in this report cannot appreciably affect the re- 
sults. One company states that it gets an extraction of 50 per cent 
from its mines in No. 2 bed in Jackson County. 


AVERAGE COAL LOSSES 


In Franklin County the recovery figures are all around 41 or 42 
per cent, with the exception of one company; and owing to the fact 
that the mines in this county are not very old, and the low figures 
given were very carefully taken, they are probably correct. In Wil- 
liamson County most of the figures are over 50 per cent, but at the 
small mines the extraction is almost as low as in Franklin County, and 
there are many small mines. Squeezes are also common in all of the 
counties. Taking everything into consideration, the average recovery 
for the area is about 47 per cent, including about one-fourth of 
the barrier-pillar coal on the retreat, which may be saved. 


TABLE 7.—Summary of coal losses in southern Illinois 


Percentage of total 
marketable coal lost in 
Reason for loss area worked 
Total Avoidable 
loss loss 
Coal) left ‘asi roof ands bottom) coals ses: ace eee q xo 
Coal lost in room, entry, and panel pillars (fig. 5) 41 36 
Coal lost in; oilor gage wellupillars ses ere ee None 
Coal lost under buildings, railroads, and boundaries if | 
Coal lost in handling and preparation, underground 
aNd: <Surlacer ss. vice wtcrectae Mtoe ee 3 
Coal lost due to rolls, thin or dirty areas, and 
SUBCAMIS 2 Vaneau cesses ota cise ateve ieee ee ee 1 
| 
otal! losswper (cent. c.cen ae Shhh Dera RO eR 53 36 


_* Andros, S. O., Coal mining practice in District II: Ill. Coal Mining Investi- 
gations Bull. 7, 1914. . 
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AVOIDABLE LOSS 


The land in this district has little surface value, except where 
close to a growing town. Some of it is absolutely worthless, and very 
little of it is worth more than $50 an acre. There is little reason to 
suppose that pillars could not be pulled in this field and at least 83 
per cent of the coal saved. This estimate does not involve removal of 
the top coal. 


COAL LOSSES. IN SALINE, COUNTY 


INTRODUCTION 


This report covers the mining of No. 5 coal bed in Saline County. 
There were 23 shipping mines listed in the report of the State Depart- 
ment of Mines and Minerals for the fiscal year ending June 30, 1921, 
their total production being 4,245,132 tons. 

One trip was made underground, and figures were obtained from 
operators representing the production of nearly 2,000,000 tons. The 
bed ranges in thickness from 4 to 7 feet, averaging a little less than 
6 feet. All mining is done by room-and-pillar methods, and in most 
mines the panel system is employed. Most of the mines are opened 
by shafts, varying in depth from 65 to 505 feet, with an average of 
probably 235 feet. 


CHARACTERISTICS OF THE SEAM 


From observations in the mine visited, and from data secured 
from other operators, it is evident that the roof conditions over this 
coal bed are, as a rule, excellent. The roof is gray, sandy shale, and 
stands up remarkably well. The seam is clean, comparatively speak- 
ing. Occasionally a thin streak of “draw-slate’” comes in between the 
coal and the good top. The floor is of fire clay, which in places con- 
tains sand, and like most of the floor in the Illinois mines, heaves 
when wet. The floor is also very rolling, frequently making it neces- 
_sary to have steep grades on the entries, or else run them around the 
high spots. 


DIMENSIONS OF WoRKING PLACES 


’ Some operators drive wide entries of 18 feet or more, leaving 
‘about 30 feet of pillar between, and others drive entries only 12 feet 
wide. Rooms are from 24 to 28 feet wide, and pillars are 12 to 18 
feet thick. Sometimes room-necks are narrow, but more frequently 
the rooms are started about 20 feet wide, and gradually widened to 
their full width. Room crosscuts are 18 to 20 feet wide, 
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LOSSES OF COAL 


From calculations made at the mine visited, which was said to be 
an average of the district, the loss in pillars, including 75-foot barrier 
pillars, amounts to 38 per cent. Owing to the cleanliness of the 
seam, the coal thrown back into the gob does not amount to over 3 
per cent. Unfortunately the beds are cut by numerous faults, with 
throws of from a few inches to over 100 feet. It is difficult to ar- 
range the plan of a mine to get all the coal along these faults, and also 
the roof is bad near them. One operator claimed that they had lost 
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Fic. 6. Section of mine workings in Saline County 
showing pillars not extracted and coal lost be- 
cause of irregular workings and due to displace- 
ment faults. q 


no coal on account of faults as yet, whereas the map of another mine 
showed a loss of about 10 per cent. Probably 5 per cent represents 
an average loss. 2 

Actual figures of extraction, as reported to the writer, were as’ 
follows: (1) 57.06 per cent; (2) 3 mines, 51 per cent, 51.5 per cent, 
and 53.3 per cent; (3) 51 per cent. 


AVOIDABLE LOSS 


The conditions in this field, as far as the coal bed is concerned, 
are ideal for pillar pulling. From the standpoint of surface condi- 
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tions, the land is valuable for farming, but not so valuable as that in 
the Springfield district. Also it is more broken, and very little, if 
any, is tilled. There are fewer towns and fewer railroads. The land 
is occasionally flooded by high water in Ohio and Wabash rivers, but 
the mining companies could well afford to build levees as high as the 
ground would subside from pillar drawing, if such would be neces- 
sary. Taking everything into consideration, an extraction of 85 per 
cent ought to be secured in this field. 


LOSS IN OVERLYING SEAMS 


The No. 6 bed is about 70 feet above No. 5 in this area, and is of 
workable thickness. As mining is now carried on, No. 6 seam will 
not be affected except where squeezes occur, or where caves in rooms 
extend up to it, which is rare. On the whole, it is the writer’s opinion 
that very little coal in No. 6 bed is at present being lost, but informa- 
tion either for or against this conclusion could not be obtained. 


TABLE 8.—Summary of coal losses in Saline County 


Percentage of total 
marketable coal lost in 
Reason for loss i area worked 
Total Avoidable 
loss loss 
Goalmeft as rooftand bottom, coalmae. jas -e eo. - -t None | be: 
Coal lost in room, entry, and panel pillars......... 38 | 31 
Coalslostrinvoilszor gas-well pillars. s.cs<itetare fe ete wae None 
Coal lost under buildings, railroads, and boundaries} Included 
: in above 
Coal lost in handling and preparation, underground 
AND RSULTACO ete ee a ee A I ccs 3 
- Coal lest due to rolls, thin or dirty areas, and 
Slaerneme> (Gite. (ola aoe ie eu eo oe DOO REEE A 5 
MotAlslOss, DCRACeM Eo a.nc8 enters teicmaete at ondn wiabaleeror ne 46 aii 


4 Includes coal along faults. 


COAL: LOSSES IN THE DANVILLE DISTRICT 
INTRODUCTION 


The Danville district has 7 mines in No. 6 bed and 5 mines in 
No. 7 bed, but by far the largest production comes from the former. 
It includes Vermilion County only, and has a total production of slight- 
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ly over 3,000,000 tons, of which about 450,000 tons come from strip 
or open-cut mines. 
No trips were made underground while studying this field, but 
operators were interviewed who mine over half of the total tonnage. 
The characteristics of the beds have been described by S. O. 
Andros in a bulletin of the Illinois Mining Investigations series,’ as 


follows: 

“In this district all the large outputs are produced from the No. 6 bed of 
the Illinois State Geological Survey correlation. 

“The chief characteristic of the No. 6 bed, which averages 6 feet in thick- 
ness, is the presence of a blue band which divides it into upper and lower 
benches. This blue band varies from soft dust to hard gray shale, and 
occurs about 2 feet above the floor. In addition to this blue band there are 
several shale and sulphur bands of variable horizontal and vertical extent. 

“The roof over No. 6 coal is variable. Near Danville the immediate roof 
is a grayish black shale about 6 feet thick. This shale, lying between the 
coal and the cap-rock of dark-gray nodular limestone makes an easily sup- 
ported roof. In the vicinity of Westville and Georgetown the immediate roof 
is usually a gray shale, which shows no distinct bedding, has little cohesion, 
falls in conchoidal masses, and is extremely difficult to support. Further, 
stringers of coal extend from the bed proper into the roof material, and 
render the roof more difficult of support. In isolated cases there are 3 to 4 
inches of black shale between the coal and the gray shale which forms the 
cap-rock. Whenever this black shale is broken, air and moisture disintegrate 
the gray shale cap-rock, and the roof becomes insupportable. 

“In all parts of the Danville district the floor is a soft fire clay. 

“The No. 7 bed varies in thickness from 2% to 5% feet, and averages 5 
feet. The coal has two benches separated by a clay band 1 inch thick, which 
persists through the bed from 6 to 8 inches above the floor. The two benches 
present no great difference in appearance or in physical character, except 
locally, where the top bench is harder and has a brighter luster. The No. 7 
bed generally has slightly more impurities than the No. 6 bed, higher volatile 
matter, lower fixed carbon, and higher sulphur content as shown by analyses 
of 31 face samples in No. 6 and of 18 face samples in No. 7. The bands of 
pyrites occur persistently at a height of 20 to 26 inches above the floor, and 
sulphur balls or nodular concretions of pyrite are present in such quantity 
as to make profitable their separation from the coal by hand picking in the 
mine, and by a further separation on the surface in rotating cylinders. 

“In both beds in the district there are numerous rolls, called ‘faults,’ 
or ‘horsebacks’ by the miners. These rolls appear to have been due to un- 
equal settling of the coaly matter and the necessary readjustment of the roof 
materials, during the formation of the coal. In many cases the roll entirely- 
displaces the coal. ; 


“The mines in District VIII are shallow, and the deepest mine does not 
exceed 300 feet.” 


5 Andros, S. O., Coal mining practi i istri i 4 
Mipligrtavestivations Bull pede tied ice in District VIII (Danville); Ill, Coal 
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Meruop or MINING 


Room-and-pillar methods of mining are employed, with some ef- 
forts to divide the workings into panels. One of the largest com- 
panies uses 24-foot rooms driven on 30-foot centers. Some room 
pillars are drawn, but over the entire field the amount of coal thus re- 
covered amounts to very little. Some of the companies try to 
protect the surface where it is agricultural land, but others do not, 


bh I i 


DRAPE Li Ss 


TRE Wa ie i 
S9 Cool that willbe extracted MCoal Lost 


In part or in whole 


Fie. 7. Section of mine workings in Vermilion 
County showing coal lost because of irregular 
spacing and direction of rooms. 


as they do not have to pay damages for surface subsidence. Under 
the towns and railroads the work is carried on according to the usual 
method, except that more care is taken to leave sufficient pillars to 
avoid squeezes. In the north end of the district, along Little Ver- 
million River, a great deal of coal has to be left under branch streams 
‘which flow into the river. However, this coal being of shallow depth, 
it can be recovered in a large part by stripping operations. 
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Losses OF COAL 


One company producing about 1,400,000 tons per year reported 
that its extraction is from 55 per cent at the smaller mines to 65 per 
cent at the larger mines, and that 15 per cent of the total loss is due 
to rolls and faulty conditions. Another company figures on an ex- 
traction of 53.43 per cent. Under ordinary conditions, with 24-foot 
rooms and 6-foot pillars, the loss in pillar coal would be 32 to 35 per 
cent, and judging from experience in the Panhandle and Belmont fields 
of West Virginia and Ohio, the writer does not believe that the mines 
in the Danville field can get 65 per cent of their coal when their faulty 
conditions are considered. | Without further information the writer 
can not see how the extraction in this field can be over about 57 per 
cent in the underground mines, divided as shown in Table 9. 


Tas_e 9—Summary of coal losses in the Danvilie district 


Percentage of market- 
able coal lost in 


Reason for loss yn RR worked 
Total Avoidable 
loss loss 
Coal! left-on root and sbottome epee cei ee reer None ot 
Coal lost in room, entry, and panel pillars (fig. 7) 32 23 


Coal lost in oil or gas-well pillars................. exe 
Coal lost under buildings, railroads, and boundaries! Included 


in above 
Coal lost in handling and preparation, underground! 
ANG) SUNEACE ANY yi eos cae CIT RE ee oe eons 4 
Coal lost due to rolls, thin or dirty areas, and \ 
Streams: eae aire ie ee nL ca OR a 
Total loss; pers. centtinc. cal ee  e 43 23 


AVOIDABLE LOSS 


Owing to the fact that some of the companies have the surface 
rights, and also that the county has fewer towns and is more rolling 
in contour, they should get a higher extraction than is possible in the- 
Springfield district. The question of possible recovery and the means 
of arriving at it have been discussed in the Springfield report, and based 


on the same reasoning possible recovery in the Danville district should 
be 80 per cent. 
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In 
The 


GOAL STRIPPING POSSIBILITIES IN SOUTH- 


ERN AND SOUTHWESTERN ILLINOIS 
By G. H. Cady 


PART I 


INTRODUCTION 


GENERAL STATEMENT 

In 1925 the Illinois State Geological Survey published a preliminary 
report on coal stripping possibilities in the State.t This report was prepared 
at a time when the area of coal being stripped and the production of strip 
coal were undergoing notable expansion. In 1924 the production of strip 
coal was 1,503,542 tons, whereas in 1925 it was 3,053,723 tons. Since the 
summer of 1925, no additional large strip pits have been opened but 
there has been an appreciable increase in production as shown in Table 1. 

Although strip-mine production has not greatly changed since 1925, a 
continued interest in stripping as a possible source of coal is manifest in the 
large amount of exploratory work that has been carried on in this interval 
in the areas designated in the preliminary report as suitable for investiga- 
tion. Some of the exploration was begun before the report was published 
but most of it is of a later date and has been located in accordance with 
suggestions contained in the bulletin. As a result of test drilling, large 
tracts have been explored in northern Illinois, particularly in Grundy 
County, and in southern Illinois along the outcrop of No. 6 coal from 
Millstadt, St. Clair County, east into Saline County, and along the outcrop 
of No. 5 coal in Williamson and Saline counties. “The areas which as a 
result of drilling completed or now in progress can no longer be included 
in the category of untested regions are indicated in figure 1 which also 
shows the location of possible stripping areas in the State as described in 
the preliminary bulletin. = - 

To meet continued calls for information the present bulletin, giving 
additional data in regard to specific untested areas, as of May, 1927, is issued. 
Some of the areas selected for description are chosen because new and more 
detailed information has become available as a result of special areal map- 
ping in the regions concerned, others because they lie adjacent to regions 
already tested. Such regions remain untested possibly because of great un- 
certainty in regard to the position of the border of the coal bed. Since there 
can be no doubt but that the border actually extends across these areas, the 
Survey wishes to contribute such information and opinions as it has in re- 
gard to the position of this border or outcrop on a map of somewhat larger 

scale than was published in the earlier report. The special areas described 
in this bulletin are located along the outcrop of No. 5 and No. 6 coals in 
southern Illinois. (See fig. 2.) 


1Culver, H. E., A preliminary report on coal stripping possibilities in Illinois: 
, Illinois State Geol. Survey, Cooperative Mining Series Bull. 28, 1925. 
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Factors BEARING ON THE AVAILABILITY OF A DEPOSIT 


In the preliminary bulletin it was stated that “a commonly accepted 
minimum for the thickness of the coal is 48 inches for a commercial opera- 
tion’, but other factors may considerably reduce this in certain cases. It is 
noteworthy that in areas recently explored in Grundy County the coal in 
general has a thickness of not more than 42 inches; in fact the average 
thickness of No. 2 coal in the Coal City-Wilmington region is generally 
regarded as not more than 37 inches. Although detailed information in 
regard to the thickness of the coal discovered by recent drilling has not been 
conveyed to the Survey, there is no reason to believe that the coal exceeds 
the average thickness of the general region. Inasmuch as the facts were 
known in regard to the probable thickness of the coal when the prospecting 
was undertaken, it is evident that a thickness of 40 inches was regarded as 
above the minimum for commercial operation, provided other conditions 
were particularly favorable. 

There seems to be a general opinion among operators that the ratio 
of the thickness of the coal to the thickness of the overburden should not 
average more than 1 to 8. Since the cost of excavation increases at a 
greater rate than the increase in depth, at least as the thickness of the 
overburden makes necessary two operations; possibly a somewhat larger 
ratio may hold for thin coals than for thick coals. Local conditions enter 
so largely into the cost of stripping that no general rule can be stated 
except that the profitable extraction of coal having a heavy overburden is 
possible only when other conditions, such as the character of the over- 
burden, machinery, relation to markets, etc., are particularly favorable. 

‘The decrease in the importance of hard layers of rock as deterrents to 
the stripping operation has been mentioned by Dr. Culver.? He states: 
“more recent work has demonstrated that the shale and ‘slate’ do not seri- 
ously interfere with operations, and in places, even a 5-foot bed of massive 
limestone has been handled satisfactorily after shooting.” It can now be 
said that operations appear to be successful in which the thickness of the 
limestone is 5 to 7 feet. Operations have recently been started near 
Duquoin in a region where preliminary drilling indicates that limestone 
of even greater thickness than 7 feet must be moved to reach the coal. 
It is anticipated that the limestone recovered will constitute a by-product 
of the operation, the sale of which will largely cover the cost of its removal. - 
Inasmuch as a heavy limestone cover characterizes No. 6 coal west of 
Duquoin, the prospects seem to be good for the development of a large 
crushed-stone industry in this portion of the State. Since natural sources 
of ballast and road material are meager, the local market for the crushed 


_ 2Culver, H. E., A preliminary report on coal stripping possibilities in Illinois: 
Illinois State Geol. Survey, Cooperative Mining Series Bull. 28, p. 10, 1925. 
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stone probably will be good. Unless the limestone can be marketed at a 
price that will compensate the cost of remoyal, it is doubtful whether the 
coal can be recovered in large areas in southern Illinois west of Duquoin 
even though the cover is not more than 30 feet thick, because much of this 
cover is limestone. 

The size and capacity of mechanical shovels used in large-scale strip- 
ping operations are undergoing changes which necessitate continual revi- 
sion of the estimate of removable overburden. On the basis of the estimates 
made in Cooperative Mining Series Bulletin 28 of the Illinois State 
Geological Survey, of the extent of area in Illinois within which coal is 
available by open-cut methods of mining, manufacturers have been design- 
ing machines with an enlarged capacity, particularly with respect to the 
handling of limestone beds such as are found above the coals in southern 
Illinois. It remains to be demonstrated whether or not efficient operation 
is possible with shovels with a capacity larger than about 8 yards. It is 
reported that a much larger shovel is to be installed in one of the recently 
opened pits near Duquoin. If the report is correct much interest will 
attend the performance of this machine particularly as the limestone over- 
burden is unusually heavy. 


Economic Facrors DETERMINING THE SUCCESS OR FAILURE OF 
STRIPPING OPERATIONS 


In the earlier report on coal stripping possibilities it is possible that 
too little attention was given to the conditions which determine the success 
or failure of a stripping operation other than those dependent simply upon 
the thickness of the coal and overburden. It is the desire of the Survey 
to encourage the development of the resources of the State but only as 
conditions warrant such development. A word of caution needs to be 
spoken for the sake of those who regard stripping, operations as unattended 
by much risk. The following pertinent statement was recently made :* 

“Coal stripping is rather-a hazardous business. “The apparent sim- 
plicity of the proposition is an incentive that often governs those who 
develop such properties. “The cost of the plant ready to produce coal is 
less than that for a shaft mine; on the other hand the life of a stripping 
plant is much shorter than that of a shaft mine, and for this reason the — 
stripping plant often proves more expensive in the end. The stripping 
‘method requires less labor than a shaft mine to produce an equal amount 
of coal when the conditions are favorable for stripping. Weather, how- 
ever, is a factor of serious importance, as a rainy spell may cause very 
‘serious financial loss.” 


sBement, A., The Illinois coal field, Manuscript report for the Illinois Geological 
Survey, 1927. X 
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The difficulties that enhance the risk of strip mining in Illinois arise 
largely from the topographic conditions where the stripping must be carried 
on. In southern Illinois stripping must usually, if not always, be carried 
on in areas of low relief. The pit in general lies below the drainage level 
and the spoil in the first excavation must be piled on the surface, After 
excavation has proceeded for some time the spoil can be piled back into the 
part of the pit from which the coal has been removed. Where the over- 
burden is heavy the waste cannot be dumped at a safe distance from the 
shovel in a single operation and an additional shovel or drag line is usually 
necessary to remove part of it to a greater distance. There is a natural 
desire to avoid the use of a second shovel if possible. By so doing there 
is a very great danger that the shovel making the excavation to the coal 
will find itself between two treacherous banks of earth and, in the event 
of rain, even buried in slides from one or both sides. 

Wise choice of equipment both in kind and amount will very largely 
determine the outcome of a stripping venture. A study of the statistics of 
stripping operations indicates that experience is of the same importance in 
this sort of operation as in other sorts of mining. ‘The largest and most 
successful pits are those that have been longest in operation or are operated 
by experienced companies. So far as the writer is aware there are in 
Illinois no areas where coal can be stripped on a large scale in an operation 
unattended by much financial risk. 

In a report of this kind emphasis is naturally placed upon large-scale 
operations. In fact it is only as equipment is introduced capable of lifting 
cheaply a burden 8 to 10 times the weight of the coal, that most of the 
coal at shallow depth becomes available for recovery by open-cut methods. 
On the borders of areas where stripping is possible, however, there are 
usually small bodies of coal under particularly shallow cover available for 
recovery by the simple methods of team and scraper excavation. Small pits 
of this kind have been in operation in various parts of the State continu- 
ously. “They represent a common source of cheap coal during the summer 
months, at least, for the immediately surroundifg rural district. Like local 
mines they are of relatively small importance in comparison with the pro- 
duction of the State as a whole, but may be of considerable local impor- 
tance. [t is quite probable that within the areas described in this report 
there are places where under very shallow cover small bodies of coal exist 
suitable for recovery on a small scale. The 8,000 tons of coal in a 5-foot 


bed extending beneath an acre of ]and would be a sufficient supply for a 
rural community for a number of years. 


ResToraTION OF THE WastTE LaNnpD 
The chief popular objection to stripping operations is directed against 
the unsightly and unredeemable piles of spoil that result from open-cut 
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mining. “That the land may have been of little value under cultivation is 
rarely considered. A 5-foot bed of coal has much more immediate value 
than the surface at even $100 an acre. Yet the destruction of a permanent 
potential resource represented by the soil for the sake of recovering and 
exhausting another resource, although it may be of greater immediate 
value, will always be popularly regarded as economically unsound. There 
is constant danger of the enactment of legislation against this method of 
mining coal particularly as the scale of the operations becomes increasingly 
large. It therefore behooves those interested in such operations to take 
some thought of the possibility of restoring the worked-over lands to culti- 
vation. ‘That the spoil could be distributed in less topographic confusion 
seems certain. Before any of the land can be rendered fit for cultivation 
it must first be restored to some resemblance to the original topographic 
form. It then becomes the problem of agronomists and botanists to deter- 
mine the most suitable procedure for restoration of the soil and vegetation. 
‘The writer is of the opinion that the consideration of the matter of restora- 
tion of lands wasted by the large-scale stripping process cannot be indefi- 
nitely delayed. 
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PART II 


UNEXPLORED STRIPPING POSSIBILITIES IN SOUTHERN 
ILLINOIS 


InrrRopUCTORY STATEMENT 


The rise of the coal-bearing rocks toward the margin of the coal field 
in southern Illinois brings to the surface the important coal beds mined 
through shafts in St. Clair, Randolph, Perry, Jackson, Williamson, and 
Saline counties. “This is a matter of particular interest to those searching 
for areas of coal suitable for open-cut mining. “Three beds are mined by 
shafts in the southern part of the State, No. 6, No. 5, and No. 2. Of 
these, No. 6 is the most widespread. In fact it appears to be continuous 
entirely across the southern part ‘of the State, and its outcrop is therefore 
also continuous. No. 5 coal is locally interrupted, if not entirely absent, 
west of Randolph county, and No. 2 coal cannot be identified along the 
outcrop of the coal-bearing beds west of Jackson County. The upper or 
No. 6 coal known as the Belleville or Herrin coal, is the most important 
coal bed in the State. It is very regular in thickness which varies from 
six to nine feet along its southern margin, and of good quality, so that 
particular interest is attached to facts relating to the position and character 
of its outcrop. “The accompanying maps and descriptions are concerned 
mainly with conditions along the outcrop of No. 6 coal, although some 
consideration will be given to No. 5 coal in certain areas. 


GENERAL Map or THE Coat Ourcrops IN SOUTHERN ILLINOIS 
GENERAL STATEMENT 


As a background for the discussion a map has been prepared (PI. I) 
showing the outcrop of No. 6 coal from the Mississippi River bluff line 
near Belleville to the vicinity of Harrisburg, Saline County, and showing 
also the outcrop of No. 5 coal across Williamson and Saline counties, In 
the preparation of the map the outcrops were first plotted on quadrangle 
maps on a scale of about one mile to an inch with as great detail as was 
possible. ‘The lines were then transferred to the smaller scale map, of 
publication. ‘he published map is on the same scale, four miles to the 
inch, as is the road map of Illinois published by the State Division of 
Highways, which was used as a base. The entire line of outcrop, or out- 
crops where two coals are mapped, possesses interest, because along it, if 
anywhere, will open-cut mining be possible in the southern part of the 
State, 

CHARACTER OF THE OUTCROP 


The word outcrop unfortunately suggests that the coal bed mapped 
actually comes to the surface of the ground and can therefore be traced by 
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following the coal blossom. ‘This, however, is not true, since it is only here 
and there that the coal actually comes to the surface or to the grass roots. 
The most common places of actual exposure are where streams have 
removed the usual covering. Not only the outcrops of the coal, but also 
the outcrops of any rocks are rare. Sandstones and limestones appear at 
the surface more commonly than do other rocks. In general the surface 
material consists not of rocks but of unconsolidated material deposited by 
glaciers, streams, and wind, and the rock surface may lie from a few inches 
to 100 feet or more below the surface of the ground. In general through- 
out Illinois, the rock surface possesses considerably more relief than the 
ground surface; particularly is this true in southern Illinois where the 
valleys are deeply silted. In tracing the outcrop of a coal bed one of 
course notes its position on the rock surface, hidden beneath a mantle 


of soil. 


COMPARISON WITH EARLIER MAPS 


For earlier maps published by the State Geological Survey showing 
the outcrop of the coals across the southern part of the State only a rough 
approximation to accuracy was claimed. ‘The lines indicating the margins 
of the beds for the most part connected scattered points of actual outcrop, 
and the intervening position of the lines was determined mainly in accord- 
ance with existing knowledge of the topographic features, the known depth 
of the coal at points north of the outcrop and the supposed character of the 
dip between these points and the outcrop. Where the beds are nearly 
horizontal and the surface is likewise level or only gently sloping it was 
then, as it is now, impossible without test holes to delineate their margins 
with much accuracy. The accurate information in regard to surface con- 
figuration furnished by the topographic maps now available entirely across 
southern Illinois is of great assistance in projecting the probable position 
of an outcrop. In addition, more detailed information in regard to the 
general lay and position of the coal approaching the outcrop has become 
available and knowledge concerning the position of the outcrop has been 
increased by local exploration by the drill; consequently an outcrop map 
based upon such improved data has a much stronger claim for accuracy 
than earlier maps prepared from less abundant data. 


RELATIVE ACCURACY OF DIFFERENT PORTIONS OF THE MAP 


‘The information accumulated in the Survey files regarding the out- 
crop of the coals in southern Illinois relates unequally to the various 
positions along the margin of the coal beds; an equal degree of accuracy 
cannot, therefore, be claimed for all portions of the designated lines of 
outcrop. In general where the lines describe somewhat intricate and 
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irregular patterns the knowledge concerning the position ot the outcrops 
may be considered good; where the lines consist of open broad curves, gen- 
eralization may be suspected. In any case it is probable that the line of 
outcrop is more irregular than is represented since the scale of the map 
does not permit the delineation of small irregularities such as probably 
exist. ‘The claim for greatest accuracy is made for those regions where 
privately conducted exploration by the drill, and detailed field investigation 
by members of the Survey staff provide the most complete information, and 
particularly for the position of the outcrop of No. 5 and No. 6 coals across 
Saline and most of Williamson counties, and of the outcrop of No. 6 coal 
across the northwest corner of Jackson County, along the east side of 
Beaucoup Creek in Perry County, and in Randolph County from Sparta 
to Percy. Along these stretches the outcrop of the coal has been tested by 
drilling in fairly large blocks and in several places field investigation has 
revealed the position of all actual outcrops. From Pinckneyville westward 
nearly to Willisville and westward from the vicinity of Sparta to the 
vicinity of Belleville there are stretches where the outcrop has been very 
little tested and its position remains uncertain. ‘Che outcrop ‘northwest- 
ward from Marissa was mapped at the time the New Athens quadrangle 
was geologically surveyed in 1911.1 Knowledge of the position of the out- 
crop of No. 6 coal in that area has not greatly improved since that time, 
except for a small area near the open-cut of the Solar Coal Company 
between Freeburg and New Athens. 


SpectaL AREAS 

‘This report is particularly concerned with those areas along the out- 
crop that appear suitable for investigation but have not yet been tested by 
the drill. ‘he position of the more important of these is indicated on Plate 
I; they are numbered I to VI from west to east across the map. Larger 
scale maps of these smaller areas (Pls. II-VII) have been printed on thin 
paper on the same scale as that of the topographic maps issued by the U. 5. 
Geological Survey® and by placing them in their proper positions over 
these latter maps the relation of the outcrop lines to the topography can 
be readily ascertained. Other smaller areas suitable for investigation exist 
here and there along the outcrop of the coals, and although they will be 
mentioned, the main purpose of the report is to describe the conditions 
obtaining with respect to occurrence of the coal in the six special areas. 
ise bie” Arye U. S. Geol. Survey Geol, Atlas, New <Athens-Okawville folio 


om, or . 2 nre ¢ rai i 
’ 2Topographic maps are available at ten cents a copy. The following quadrangles 
are included within the area covered by this portion of the report : 


Baldwin Galatia New Athens 
Campbell Hill Harrisburg: Pinekneyville 
Carbondale Herrin St, Louis 
Coulterville Marion Waterloo 


Duquoin Murphysboro West Frankfort 
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GENERAL CHARACTERISTICS OF THE COALS AND AssocrtaTED Rocks IN 
SOUTHERN ILLINOIS 


AVAILABLE COALS 

Within all the areas, except possibly I and II located in St. Clair 
County, two coals outcrop—No. 5 and No. 6. However, only No. 6 coal 
is mapped except in Area VI in Williamson County, because, although 
there seems to be no doubt as to the presence of No. 5 coal in Areas IV 
and V, and although it may be present beneath Area III, the position of 
the outcrop and depth of the lower coal have not been sufficiently explored 
to warrant delineation. Its presence beneath No. 6 coal along the outcrop 
of the latter in St. Clair County-is improbable. Between St. Clair and 
Williamson counties the outcrop of No. 5 coal is indefinite. In the vicinity 
of Willisville and southwest of Sparta, Randolph County, there has been 
some drilling along the outcrop of this coal, but for the most part the 
territory southwest of the outcrop of No. 6 coal has not been much drilled 
and outcrops of the lower coal are rare. It is probable, however, that the 
outcrop of the lower coal lies in general within half a mile south of the 
outcrop of No. 6 coal since the coals west of the Duquoin anticline are 
commonly separated by only 25 to 30 feet of Strata. 

In Williamson and Saline counties where No. 5 coal is economically 
more important there is more detailed information in regard to its outcrop 
than there is farther west. Even in these counties the mapping is not of 
uniform accuracy. Eastward from New Denison, that is across Ranges 
4, 5, and 6, East, the outcrop has been traced by field parties and deter- 
mined by authenticated drilling. ‘Che outcrop as mapped from the vicinity 
of New Denison northwestward to the line of the Chicago, Burlington 
and Quincy Railroad northwest of Marion represents determinations 
resulting from drilling. “The data were supplied to the Survey but they 
have not been closely checked in the field. From the line of the Chicago, 
Burlington and Quincy Railroad westward to Carterville the position of 
the outcrop is only approximately accurate. “The occurrence of the coal 
in this strip is considered in the description of special Area VI (p. 52). 
From Carterville west to the county line the margin of the coal has been 
discovered in places by drilling and open-cut mining, but has not been 
mapped in detail. 

It will be noted in examining the maps that the outcrop of No. 5 coal 
in general closely parallels the outcrop of No. 6 coal, but that the parallel- 
ism is somewhat less close in Saline and eastern Williamson County than 
elsewhere. ‘The closeness of the two lines of outcrop is of course due to 
the fact that the coal beds are generally separated by only about 25 to 30 
feet of strata. In the eastern part of Williamson County, however, the 
interval between the two beds increases considerably; it is about 75 feet 
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in the vicinity of Craborchard village, about 100 feet at the Saline-Wil- 
liamson county line, and 125 feet near Carrier Mills. Eastward from 
Carrier Mills it decreases somewhat. ‘The increase in the interval between 
Craborchard and Carrier Mills explains the wider separation of the out- 


crops of the two coals. 


CHARACTER OF STRATA BETWEEN NO. 5 AND NO. 6 COALS 


From Randolph County eastward to Williamson County the strata 
between the two coals consist of from 25 to as much as 60 per cent of 
limestone. In northeastern Jackson County where the coals are about 35 
feet apart, the presence of 10 feet of limestone seems to be usual. Near 
Carterville the interval between the coals is about 40 feet, and here also 
about 10 feet of the intervening rock is limestone. Near the outcrop of 
No. 6 coal north of Marion No. 5 lies about 45 feet below No. 6 with 
10 feet of limestone between the two coal beds. In ‘TI. 9 S., R. 3 W., the 
interval between the beds is from 50 to 60 feet, with no more than ten 
feet of limestone present, and in places as much as 17 feet of sandstone. 
In Range 4 E., where the interval is from 80 to 100 feet or more, usually 
less than 5 feet of limestone is present, but sandstones as much as 55 feet 
thick were encountered in some ofthe drill holes. It is noteworthy that 
only in eastern Williamson County where the intervening section contains 
a notable amount of sandstone is the line of outcrop of No. 5 coal marked 
by topographic irregularities. “The coal outcrops at the foot of an escarp- 
ment marking the position of the outcropping sandstone lying between the 
coals. Elsewhere the outcrop of No. 5 coal is less readily followed because 
there are no resistant beds above it and the surface usually slopes gently 
across the outcrop of beds lying for some distance below No. 6 coal. Be- 
cause of the resistance to erosion offered by the sandstone above No. 5 
coal in eastern Williamson County and the resulting steep slope adjacent 
to the outcrop of the coal the thickness of the overburden increase rapidly 
and conditions for stripping this coal are not particularly good, but slope 
mining can be carried on very close to the outcrop. In central Saline 
County the rocks between the coals are largely shale and here again gentle 
slopes prevail for some distance north of the outcrop of the coal so that 
large scale open-cut mining is possible. ; 

In the Sparta region the beds intervening between the two coals were 
very largely limestone. It is noteworthy that these are not sufficiently 
resistant to weathering and erosion to affect the topographic expression of 
the surface. Apparently these rocks did not conspicuously protrude from 
the preglacial surface. ‘Their presence under cover is, however, very defi- 
nitely established by the numerous test holes that have penetrated both 
coals. It is very evident that the most favorable situations for the recovery 
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of No. 5 coal by open-cut methods are where the rocks intervening between 
No. 5 and No. 6 coals consist largely of shale, as in central and western 
Williamson County and in Saline County. Elsewhere stripping operations 
in No. 5 coal will be forced to handle considerable thicknesses of resistant 
rock, either limestone or sandstone. 


NO. 5 COAL 
THICKNESS 

In the Sparta and Willisville region in Randolph County No. 5 coal 
usually has a thickness of about 4 feet, but varies from 40 to more than 
60 inches. In general it appears to be more variable in thickness than 
No. 6 coal. In northeastern: Jackson County the few available records of 
holes penetrating it indicate that its thickness is between 4 and 5 feet. One 
record reports as much as 5 feet 2 inches. At the pit of the Huskey Coal 
Company in western Williamson County the coal has a thickness of 4 
feet. In Range 2 East it varies from 4 to 5 feet in thickness. Thence east- 
ward it is usually more than 4 feet thick, though not generally more than 
five feet except between Carrier Mills and Harrisburg, where in places it 
is locally 7 to 8 feet thick. 

CHEMICAT, CHARACTERISTICS 


‘The chemical character of No. 5 coal in Randolph, Williamson, and 
Saline counties is indicated by the analyses of face samples collected in 
mines in those counties, and given on the following page. 

It will be noted that the analyses in ‘Pable 2 apparently favor the 
coals sampled in Williamson County. It is commonly true, however, that 
analyses made prior to 1912, before standardized methods of analysis 
were established, show calorific values somewhat higher than those deter- 
mined for the coal from the same mine in 1912 and since that year. 
Although the quality of the coal is best indicated by the “unit coal” value 
it is doubtful whether No. 5 coal in Williamson County is in general 
superior in quality to the coal from the same seam in Saline County because 
of the lower ash content of the Saline County coal. Additional analyses 
of No. 5 coal in Williamson County are needed to establish its character 
definitely. Comparison of the analyses in Tables 2 (p. 20) and 3 (p. 27) 
indicate the supériority of the lower seam over No. 6 coal. In Randolph 


County the lower coal appears to have an advantage over No. 6 coal of 


about 300 B. t. u. on the unit coal basis and in southern Williamson County 
of at least 100 B.t.u. but the latter advantage is not well established by 
the data used. “Vhere are no analyses of No. 6 coal that can’ be used for 
comparison with determinations for No. 5 coal in Saline County. 

‘The most notable difference in the character of No. 5 coal across the 
southern part of the State is in the amount of non-coal substance, that is 
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moisture, ash, and sulphur, present in the coal. The impurities decrease 
considerably from west to east so that whereas the combustible constituents 
make up 76 per cent of the coal in Randolph County, they compose 80 
per cent in Williamson County, and 85 per cent or more in Saline County. 


TasLe 2.—Analyses of No. 5 coal in Randolph, Williamson, and Saline counties 


(Face samples only) 


Calorific 

Analysis Form of Volatile Fixed Value 
No. Date Analysis Moisture Matter Carbon Ash Sulphur (B.t. u.) 
88354 As rec'd 13.90 35.33 41.33 9.44 4.84 11015 
Dry 41.03 48.00 10.97 5.63 12793 

Unit coalé 14709 

8836% As rec'd Wega 35.22 41.61 10.96 4.47 11037 
Dry 40.12 47.40 12.48 5.10 12572 

Unit coalé 14711 

1809 9/08 As rec’d 6.47 35.96 45.84 11.73 es) 12022 
Dry 38.45 49.02 12753. 3.62 12840 

Unit coalé 14985 

896¢ 8/07 As rec'd 6.29 36.72 46.99 10.00 3.61 12251 
Dry 39.20 50.12 10.68 3.86 13073 

Unit coale 14917 

129184 7/21 As rec'd 5.75 35.01 52.65 6.59 2.05 12800 
Dry 3705: 55.86 6.99 2.18 13581 

Unit coal¢ ; 14927 

129192 7/21 As rec'd 6.58 32.89 53.29 7.24 2.06 12565 
Dry Seva 57.14 7.75 2.20 13450 

Unit coalé 14754 

12917 7/21 As rec'd 5.62 34.61 52.52 7.25 2.02 12781 
Dry 36.67 55.65 7.68 2.14 13542 

Unit coalé 14840 


aNear Blair, Randolph County. Analysis made since 1912. 

bLocal mine near Carterville, Williamson County. 

cSpillertown Coal and Coke Co.; Williamson County. Mine abandoned. 
dNear Carrier Mills, Saline County. 

eAsh, sulphur, and moisture free calorific value. 


It is interesting to note that practically the same differences exist in the 
character of No. 6 coal, at least in Randolph and Williamson counties. It 
will be observed that the moisture content of No. 5 coal in Randolph 
County is notably higher than it is in the counties to the east. 


PHYSICAL CHARACTERISTICS 
The physical characteristics of No. 5 coal can be most satisfactorily 
described by means of detailed sections and the citation of observations 
made at the coal face in various places from Randolph County eastward. 
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Sections of No. 5 coal in mine No. 9, Willis Coal and Mining Co., Percy, 


sec. 11, T. 6 S., R. 5 W., Randolph County @ 


Section 1—Face of the 4th north entry 


Strata Thickness 
Inches Inches 
NGG ally asec en 2 
Charcoal YY 
Coals. 4% 
Charcoal A 
Coal... . 1% 
BS Ca Ue aay te ctesene see ee ced exc olae ev ne aoe cereal cosa emetic ke me) 
(Ofer 5 
Charcoal A 
RDO aller 51% 
“Sulphur” VA 
CORI neti 4% 
“Sulphur” % 
Cp ale, sense 16 
“Sulphur” 1 
(Gey | I ean ten 5 
Clay mixture . VA 
Coal 4% 
Total's coal eecener: tome mt eser mart kakim reticent hate OU 
Total impurities 15% 


Thickness of bed... 


50% inches 


Measured thickness wuw49 inches 
Section 2—Face of main east entry 
Strata Thickness 
Inches Inches 
((S¥oY-\) Keira RE ct ec Re AK in Manan ter chin oh cates a eat 2 i ee 8 
Charcoal . Y 
(Of 0Y-) Weeeeanees & 
Charcoal . Y, 
Coal ae A 1% 
“Sulphur” % 
Coalt aha 7 
Charcoal . 1% 
V% 
i% 
Y 
% 
' Total coal 
 Yotall imputities) 11% 


Thickness of bed 


WMeasireduthicinessiensi sist crete inca tana tae 


57% inches 


57 


inches 


bdo 
bo 


COAL STRIPPING POSSIBILITIES IN SOUTHERN ILLINOIS 


Strata Section 3—Face of the 4th south entry Thickness 
Inches Inches 
Coal’. 4% 


Charcoal ccc 8 ota ee te Ee here cae ea Ree ene yy 
Goalies. OE 
Charcoal ... oye aly. 
Coalieeners. . 9% 


Sulphur Ww 
Coaliess 
Charcoal 
Coal with lenses of “sulphur” 
“Sulphur” wy 

6 

Vy 

Fo 1) epee vie Cr ate rk 2 SPE eR et cae PE ES sd at ees 8 


Total coal 
Total impurities ... 
Vhickness of be 
Measured thickness ... 


57% inches 
e257 anches 


aObservations by Wilson and Netzeband, 1912. 


Observations by G. H. Cady in 1918: The coal does not lie in benches, but is 
uniform throughout. There are no “horsebacks” and no boulders in the roof. 
The coal contains a few scattered lenses of massive pyrite one inch thick and 
4 to 6 inches across and an occasional lens of laminated pyrite, all in one general 
part of the mine. 


Record of observations by H. E. Culver in 1925 in the local mine operated by 
Jones and Sons near Blair, sec. 26, T. 5 8. R. 6 W., Randolph County 
The coal has a thickness varying from 51 to 60 inches and averaging 56 
inches. It contains scattered lenses of brown and of bright pyrite but apparently 
at no persistent positions. The seam is not separated into distinct benches. The 
coal is described as consisting largely of dull bands. Facings of calcite, pyrite, 
and possibly gypsum occur as joint fillings in the coal. 


Record of observations by H. E. Culver in 1925 in the strip mine operated by 
the Quaker Coal Co., now Huskey Coal Co., near Carterville, sec. 5, 
T.98., R. 1 E., Williamson County 

The coal has a thickness varying from 36 to 48 inches and averaging 42 
inches. The coal lies in one bench, except that a layer of pyrite occurs rather 
persistently about 12 inches from the bottom of the coal. The coal contains rather 
humerous partings and lenses of charcoal. 


Sections of No. 5 coal in mine No. 2 Wasson Coal Co., Carrier Mills, 
sec. 33, T. 9S. Ro SEL, Saline, County-a 


\ 
Section 1—Face of 11th east off the main north entry 


Strata Thickness 
Inches Inches 
Shale ‘ 
Coal Ge. vom. 


Charcoal Beane, ‘< 
Coal alr ke i DS a0 ae i mE oO 74, 
Charcoal Cae. 
Coalesneas 31 
Pyrite lens . 46 
Goalee.- 

Total coal 


Total impurities 
Thickness of bed... 
Measured thickness .... 
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Section 2—Face of 5th east off main north entry 


Strata ; Thickness 
Inches Inches 


PMROGal ec Oral sero rac teeter ee ce ae tics Oe ee oe ee 54 
Section 3—Room 24 off the 11th north off the main west entry 
Strata Thickness 
Inches Inches 


‘otal coalitee ecm ae 
Total impurities ..... 
Thickness of bed.. 
Measured thickness .. 


aMeasured by Netzeband, 1912, 


= é yy 
5454 inches 
54% inches 


The foregoing sections and other observations although less complete 
than is desirable, particularly with respect to the coal in Williamson 
County, indicate two noteworthy characteristics of the coal: (1) No. 5 
coal differs from No. 6 coal in that it is a single bench seam. (2) ‘The ash 
content decreases eastward across the State, but, so far as is known, it 
nowhere decreases to the extent to which the ash content of No. 6 coal 
decreases in parts of Williamson County. ‘There is, however, very little 
reliable information about the character of No. 5 coal in Williamson 
County, so that generalizations are not of great value. 


CHARACTER OF THE STRATA ABOVE NO. 6 COAL 


Certain generalizations in regard to the character of the rocks asso- 
ciated with No. 6 coal will doubtless be of interest. Particular interest is 
attached to the character of the cap rock which is one of the most wide- 
spread beds in the Pennsylvanian formations of Illinois. Its presence 
within a short distance.above the top of No. 6 coal is almost universal. It 
is invariably present west of Williamson County and in eastern Williamson 
and Saline counties. In central Williamson County its absence in places 
is one reason for the favorable stripping conditions for No. 6 coal in the 
‘region where are located the Pyramid, Mammoth, and Prosperity pits, 
near the line of the Chicago, Burlington, and Quincy Railroad between 
Herrin and Marion (Pl. VII). In a small area apparently not more 
than one mile wide the limestone cap seems to be generally absent. ‘The 

area seemingly lies at the margin of a region extending northward into 
central Franklin County and widening to the east and west in which the 
limestone cap rock. is generally absent or 25 feet or more above the coal. 


\ 
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It is approximately coterminous with the area in which No. 6 coal is 
8 feet or more thick. 

Where the cap rock is present its thickness increases somewhat from 
east to west. It is not commonly more than 8 feet in Saline and eastern 
Williamson County. Of 180 records of drill holes in Saline County most 
of which penetrated No. 6 coal only three report cap rock 10 feet or more 
in thickness. “he greatest thickness reported is 12 feet, and the usual 
thickness is 6 feet or less. The limestone thickens somewhat through 
western Williamson County. In the strip pit operated by the Black 
Servant Coal Company, in northeastern Jackson County, the cap rock is 
about 7 feet thick. Between Duquoin and Pinckneyville where there has 
been much exploration, thicknesses in excess of 10 feet are common and in 
places the limestone is said to be as much as 20 feet thick. In western 
Perry County in the vicinity of Willisville the cap rock appears to have a 
very’ uniform thickness of about 6 feet; in the Sparta region it seems to be 
slightly thinner. In the Sparta-Willisville region two other persistent 
beds of limestone are present within 40 feet of the coal, one about 5 to 6 
feet thick lying about 25 feet above the coal, and the other about 3 feet 
thick lying about 40 feet above the coal. ‘These three limestones can be 
very definitely identified from drill hole to drill hole over a considerable 
area. Exploration with the drill east of Freeburg in St. Clair County 
indicates that the limestones present in Randolph County also underlie at 
least parts of St. Clair County and possess similar characteristics. “Che 
data herein presented indicate that the thickness of the cap rock as a single 
ledge is greatest in the Duquoin-Pinckneyville region. 

Where open-cut mining requires the removal of a considerable thick- 
ness of limestone, as is the case generally along the outcrop of No. 6 coal, 
the value of the rock so removed is a matter of interest. “Che use to 
which the rock can be put depends very largely upon its chemical character. 
The Survey has in its files the single analysis of the cap rock given below 
which represents a sample collected in the Duquoin region. 


Analysis of the limestone cap rock of No. 6 Coal near Duquoin, Illinois © 


Per cent 
SiO, Pe OPS MTSE ar MN Monk el en 44 04 
Fe and Al oxides...., stisihsiciesten ybcadndecaneuh lee ethan Te He PEATE eS 7.88 
Caco, 50.86 
CA ON ridlisstestirespacunglegetaatescudihiui na ede eae Te Te 28.56 
MgCo, 4.26 
MO Fas seis ihisansconiidudusdegiitlanoantottnet et 2.04 
Loss}of “ignition odin shsiamiedlenk a ieee ee 23.87 
Alkalies (by difference) NazO and KO .cereicarsusnmnammnioniaiostins 3.67 


aLaboratory No. 15854, Analyst, J, M. Lindgren, 
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This analysis accords with the determinations of the physical character 
of the rock. In its usual manifestation it is an impure earthy limestone, 
from buff to dark gray in color. It is very sparingly fossiliferous. Where 
exposed it weathers to a smooth, light gray to buff surface. It is brittle 
and relatively soft and when struck sharply with a hammer breaks off in 
thin, more or less rectangular fragments parallel to the weathered surface 
and not to the bedding, which is not very definitely marked. “he chief 
impurity is fine siliceous silt, in accordance with the very high per cent of 
silica determined by analysis. “he weathered product produced by the 
decay of the rock has not the usual plastic character of material derived 
from pure limestones because of its high siliceous content. Physical and 
chemical examination of the rock indicates that in general it does not 
possess the characteristics of a high-grade limestone suitable for the manu- 
facture of the better grades of agricultural limestone, portland cement, ete. 
Its possibilities of usefulness reside mainly in its qualifications for use as 
rubble and ballast. 

The physical characteristics of the higher limestones present in the 
Randolph County area are such as to indicate that these beds are more 
highly calcareous than the cap rock of No. 6 coal. The writer is not 
aware that any analyses of these limestones have been made, but from a 
knowledge of their physical character as displayed in outcrop he is confi- 
dent that the possibilities of their usefulness are much greater than those of 
the cap rock. 

— The strata other than limestone lying within 50 feet of No. 6 coal 
consist almost entirely of shale except in parts of Saline County. = In 
western Kentucky a wide-spread sandstone known as the Anvil Rock sand- 
stone overlies the cap rock of Herrin (No. 6) (Kentucky No. 11) coal. 
‘This sandstone has been identified in the Eagle Valley region in southern 
Gallatin County, Illinois.* In places in Saline County sandstone occupies 
a position similar to that of the Anvil Rock sandstone in Gallatin County, 
Illinois, and in western Kentucky. ‘The presence of such a sandstone in 
the section above No. 6 coal may largely explain the southward facing 
escarpment extending from Ledford to Harrisburg, though it is probable 
that sandstone in this locality overlies a limestone known as the Bankston 
Creek limestone, the position of which is between 30 and 40 feet above 
No. 6 coal. There are numerous drill holes in Saline County, however, 
the records of which show the presence of thick sandstone beds within a 
-few feet of the coal. Such sandstones do not seem to be present commonly 
west of the Williamson-Saline county line. 


sButts, Charles, Geology and mineral resources of the Hquality-Shawneetown 
area: Illinois State Geol. Survey Bull. 57, Pl. I, .1925. 
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NO. 6 COAL 
CHEMICAL CHARACTERISTICS 


Numerous chemical analyses of face samples show that the quality of 
the coal substance as expressed by the unit coal B. t. u. value (moisture, ash, 
and sulphur free) improves progressively eastward and southward across 
the southern part of the State, at least as far as eastern Williamson County. 
Whether this improvement in quality persists across Saline County there 
is at present no means of knowing as analyses are not available. ‘This 
change in the character of the coal is demonstrated by the analyses in 
Table 3 which are so arranged that they refer to the quality of the coal 
at points successively farther and farther east. The unit coal B.t.u. 
value represents the heating value of the coal substance free from all non- 
coal substance; that is, moisture, ash, and sulphur. “The “as received” 
B.t.u. value may be regarded as the unit coal B.t. u. value decreased in 
proportion to the amount of moisture, ash and sulphur in the coal as 
mined. It will be noted from an inspection of the data in Table 3 that 
of the three non-coal components, moisture shows the most definite change 
in quantity between the west and east sides of the State. “The decrease in 
moisture together with an increase in the heating quality of the pure coal 
necessarily means that the coal as mined improves toward the southeast 
even though the ash and sulphur remain the same. It will be noted. that 
the ash content in eastern Williamson County is not greatly different 
from that in St. Clair and Randolph counties. “The sulphur content is 
only a little if any less. “There is, however, an area in central Williamson 
County characterized by relatively low ash and sulphur content. The 
amount of moisture is intermediate. “This low ash and sulphur content 
together with a relatively low moisture content provides as low a total 
non-combustible content as is found in the eastern part of the county 
where the moisture possesses its minimum value, but the ash and sulphur 
are slightly higher in amount. Therefore we find that the “‘as received” 
values of the coal in the central and eastern parts of Williamson County 
differ very little. Although the total non-coal substance in the coal un the 
two parts of the county is approximately the same, it is important to under- 
stand that a larger portion of the non-combustible material is ash in the 
coal mined in the eastern part of the county than is the case with respect 
to the coal in the central part of the county. ; 

The chemical character of No. 6 coal in mines adjacent to its outcrop 
across the southern part of the State is shown by the analyses in Table 3. 
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Tas_e 3.—Analyses of No. 6 coal in mines adjacent to the outcrop of the 


Analysis Form of 
No. Date Analysis 
12559 5/21 As rec'd 
Dry 
Unit coal 
1600 6/08 As rec'd 
Dry 
Unit coal 
2628¢ 7/09 As rec'd 
Dry 
Unit coal 
5524-648/12 As rec'd 
Average Dry 
: Unit coal 
12558¢ 5/21 As recd 
Dry 
Unit coal 


- aNear Millstadt. 
bNear Freeburg. 


12564 5/21 As rec'd 
Dry 

Unit coal 

5045-78 8/12 As rec'd 
Average Dry 

Unit coal 


coal in southern Illinois 
(Face samples only) 


Volatile Fixed 
Moisture Matter Carbon 


St. Clair County 


11.5 37.2 41.7 
42.0 47.1 
Wd 378 37.4 
42.6 42.2 
10.0 37.6 41.0 
41.8 45.6 
10.0 39.3 39.1 
43.7 43.4 
9.4 37.2 40.9 
41.0 45.1 


cNear Lenzburg. 
dNear Marissa, 


Randolph County 


aNorthern part of county. 


bCentral part of county. 


5034, 37, 
38, 40, 
42,4346/12 As rec'd 
Average Dry 
Unit coal 
5514 
19,200 8/12 As rec'd 
Average Dry 
Unit coal 
31033-6€ 10/18 As rec'd 
Composite Dry 
Unit coal 


aNear Pinckneyville. 
cSouth of Duquoin; Security No. 1 mine; U. S. Bur. Mines Bull. 198, p. 33, 1922. 


12875%~ 7/21 As recd 
Dry 
Re Unit coal 
4996, 
5000, 
5006 6/12 As rec’d 
Average, Dry 
Unit coal 
12883¢ 7/21 As rec'd 
ie Dry 
Unit coal 
128826 9/21 As. rec'd 
Dry 
Unit coal 


aNear Carterville. 
bNorth of Marion. 
eNortheast of Marion. 


9.7 37.3 41.7 
41.3 46.2 

11.1 37.3 40.1 
43.7 43.4 

Perry County 

10.95 37.0 41.8 
41.5 47.0 

12.45 36.1 42.8 
41.3 48.8 

12.04 33.9 44.8 
38.5 51.0 


bWest of Duquoin. 


Williamson County 


8.1 31.2 53.0 
34.0 Sel 
8.2 33.9 48.9 
37.0 53.2 
5.7 35.4 45.0 
37.5 47.7 
4.9 37.0 46.7 
38.9 49.1 


10.2 
11.5 


Sulphur 


— ee 
NIN 


Calorific 
Value 
(B. t. u.) 


11155 
12607 
14394 
10547 
11908 
14435 
11219 
12471 
14600 
11045 
12278 
14398 
10959 
12091 
14378 


11135 
12330 
14412 
10855 
12278 
14351 


11060 
12420 
14314 


11207 
12801 
14431 
11227 
12764 
14449 


12156 
13164 
14508 


11913 
13030 
14652 
11514 
12215 
14695 
12106 
12557 
14750 
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PHYSICAL CHARACTERISTICS 


In the selection of a coal bed for open-cut mining its physical charac- 
teristics need to be taken into consideration as fully as the chemical char- 
acteristics, particularly when the analyses represent face samples of coal. 
Face sampling permits the discard of impurities greater than %-inch in 
thickness; hence it is quite possible that in some regions the importance of 
certain persistent banded impurities, which can scarcely be discarded in 
open-cut mining, is not fully realized. 

The physical features of No. 6 coal differ considerably from point to 
point in the southern part of the State. ‘The most conspicuous difference 
is between the coal east and that west of the Duquoin anticline, or approxi- 
mately that position. “There is no definite line of demarcation and it is 
probable that the Williamson County type of coal persists somewhat to the 
west of the line of the anticline into Jackson and Perry counties. 

One of the very prominent and characteristic features of No. 6 coal 
is its “bench” arrangement. All through southern Illinois a division into a 
top, middle, and lower bench is possible. ‘The lower bench is separated 
from the middle bench by a bed of shale, or fire clay, known as the “blue 
band” which is without question the most characteristic physical feature 
of the bed. The upper and middle benches are commonly separated by a 
“mother coal” or mineral charcoal parting which is probably significant of 
a time during which there was wide-spread oxidation of the surface of the 
peat deposit now represented by the coal. The coal above the parting; that 
s, the top coal, and the bottom coal below the blue band generally make 
solid benches of good coal, although the upper bench is probably superior 
in quality to the rest of the coal in the seam. It is in the physical character 
of the middle bench that there resides the great difference between the coal 
underlying the eastern and that underlying the western part of the southern 
end of the State. In some places in Williamson County and the Duquoin 
region the middle bench is solid like the top and bottom benches. Where 
it is split up, the thinner benches are not persistent and the partings are 
generally thin layers of mother coal. The lack of persistence of the sub- 
divisions is noteworthy. 

There follows a series of measured sections of No. 6 coal collected 
during the past twenty years by members of the Survey staff from mines 


adjacent to the outcrop through St. ot Randolph, Perry, and abet 
son counties. 
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ST. CLAIR COUNTY 


Section of No. © coal in mine of Pittsburg Mining Co., Belleville, 
sec. 16, T.1N., R. 8 We 


About 1200 feet southeast of shaft 


Strata Thickness 
Inches Inches 
Coal, top at ND 
(OS are (ipa coe ee ea nee eer eer Be a crc DE ee 15% 


Slate, blue. ...... fe oe 4 
Coal “drift” 2 1H 


Slate, blue .. nd 4 

Coal “block” . . 11% 

“Sulphur” y 
3 

1 

134 

Slate, blue (blue band a A 

Bi@oa). | DOttOMm seen = 

sotal) coaly ss 
Total impurities .. 354. 


Thickness of bed .... 7644 inches 


aMeasured by W. F. Wheeler, 1907. 


Section of No. 6 coal in strip pit operated by Chas. Deffenbaugh, 
Millstadt ,sec. 24, T. 1 8., R.9 We 
Strata Thickness 
Inches Inches 


Shale, carbonaceous, weathered 


Shale, pyritic .. 


Total impurities . 2% 
Ahickniesss/of sie digs ae oe ee ek eh aay ee 60 inches 
Measured thickness 594 inches 

aMeasured by Wilson, 1921. 


Section of No. 6 coal in. mine of Mulberry Hill Coal Co., Freeburg, 
Wes Thsty Th TORE Si VEU 
Strata Thickness 
Inches Inches 
“Slate, ” black 
Coal, hard, sulphur stringers, calcite facings 


Charcoal ASR EUs te ite e ers i aiecat em aE | 

Coal, mostly dull, with bony and “sulphur” lenses....c..... 10% 
“Sulphur” Dart n Ome mers Sart eee ee Ce Mert epee aes ad te YY 
Coal, as above ... 534 

Shale ..... Wy 
Coaliees 15 

Shale, black ke 3 
Coalipe ==, 12 

Sulphur” lens .... 36 
Coal 4 
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30 
“Sulphur” lens .. 1 
Coal 
Shale Me 
Coal 
Wotal? coal! ee Ble ee ea ee See 
Total impurities 3% 
Thickness of bed . $93@ inches 
Measured _ thickness 89 inches 
aMeasured by P. T. Post, 1925. Position in mine not stated. 
Sections of No. 6 coal in mine of the Star Coal Co., Freeburg, 
SECA 0 ULE LES URS (are 
Section 1—Sixth room off the 8th south on west side 
Strata Thickness 
Inches Inches 
“Slate” 
Coal, with “sulphur” lens (1 by 6 inches). een EA 
Clay streak .. = 
Coalae a6 
Clay =salphur? “in: places... 2a Res n eee een eee eee M% 
Coal (22.28 era ees 12 
Clay and venlphae YY 
Coals 4 
Blue band ‘and | | pyrite, 1 
Coal a ue 
Total coal . eres 
Total impurities a 134 
Thickness of bed .. .. 80 inches 
Measured thickness -. . 79 inches 
Section 2—Measured near shaft on east side 
Strata Thickness 
“Slate,” black : Inches Inches 
Coal eke obs. eee eee ST eM tn none eee eee 
Clay, sulphur, mother coal parting. 
Coal 
Clay % 
Coale= 
Clay, mother coal, “sulphur”. Vy 
Coal eae 
Blue band Ww 
Coal pene. 
Total coal : 


Total impurities ... 
Thickness of bed 
Measured thickness . : 
Note: The partings. Nos. 2, 4, 6, and 8, are very persistent throughout the 


i 81 inches 


mine. In many places one or more of them will be pyrite. The blue band ‘is not 
uncommonly all pyrite. ; 


Section 3—Fifth and sixth south entries on east side 


A Strata c Thickness 
Slate,” black Inches Inches 
Coal yarns: 


Clay streak ‘ 
Conlin. a 
Clay and pyrite 


ae) 
tN 
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Clay streak . 


Coals. 4 

Blue ban 1 
Coal ee 30% 

Mother coal . ve) 


Coal 


Total coal 
Total impurities ... 1% 

Thickness of bed ..... sortsimseul21Y inches 

Measunedusthicktessass.c0- se ace eancen ree 121% inches 


Note: Coal in this mine varies in thickness from 78 to 124 inches. The 
average thickness is 84 inches. 


aMeasured by G. H. Cady, 1918. 


Section of No. 6 coal in Fairbanks (No. 3) mine, Kolb Coal Co., New Athens, 
We) A IS IS RTE YL 


‘ Strata Room 3 off third east entry Thickness 
Clod Inches Inches 
Shale (2 inches) 

\% 

ve 

¥% 

Vy 

V5 

% 


Coal 

Clay ———_—— 
sl otal 6 0 all eee Ree ee ee ree ee SG 

Total impurities ............ 

Thickness of bed ..... 

Measured thickness 


aMeasured by E, W. Shaw, 1911. 


28 
.. 77Y% inches 
.. 777% inches 


Section of No. 6 coal in mine No. 2, Borders Coal Co., Marissa, 
sec. 21,T.38.,R.6 WO 
Strata Thickness 
Inches Inches 
Limestone more than 2 feet thick 
Coal, “blacksmith” 


Parting . 1% 
Coal’ ...: 
“Sulphur yy, 
Coaleeae.. 
“Sulphur” \% 
Coaliern wes 
Blue band and “sulphur”... 1% 
Coal 
Clay 
Total coal 
Total impurities. ....... 2 
Thickness of bed 90 inches 


aMeasured by Jon Udden,.1908. Location of section in mine not stated, 
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Sections of No. 6 coal in mine No. 1, Borders Coal Co., Marissa, 
C2019 De SuS GR OL IVA, 


Section 1—East room off south entry 


Strata Thickness 
Inches Inches 
Limestone 
Coal) clean, bright) S.2.5 sae are 
Pyritencssr 7 Y 
Coal, dirty ~15% 
Pyrite si % 
Coal, very dirty ae - 20% 
Pyrites 2 % 
Coal, bony: . 4 
Blue band, bone, shale, pyrite 1% 
Coal, fairly clean, hard 
Clay 
Total coal . et es 
Total impurities BE eM 6% 


Thickness of bed Fee. 5 78 inches 
Measured thickness... ..78 inches 


Section 2—Room 8 north off 6th east off north 
Strata Thickness 
Inches Inches 
Shale, black 


Pyrite and bone 2 
Coal, clean, bright -... . 15% 
Pyriteeerc see % 
Coal, fairly clean - 10 

Py ritees a2 eee % 
Coal, fairly clean and bright. Eu 

Bone and pyrite......... 3 YY 
Coal, fairly clean.. 16 


Blue band; bone and shale.. 
Coal, dirty 
Clay 


Total coal . noe 
Total Paparinice = 4A 
AWehickness 905: be Cece etresner eee eaten ese cee 84% inches 
Measured: thicknesses oer eenen reenret 85 inches 
Section 3—Room 5 from face of 2nd east off north 
Strata Thickness 
Inches Inches 
Limestone : 
Coal, top bench, clean, bright... 
Coal, clean, bright... 
Bonewe ae AA 
Coal, dirty 16 
Pyrite and_bone...... ~ 3 
Coaliadirtyi = = seems & 
Blue band; bone and shale... %h 
Coal, dirty em eS 
Clay 
Total coal 
Total impurities 134 
Thickness of bed ..78 inches 


Measured thickness ... 
aMeasured by Nebel and Smith, 1912. 


78 inches 
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Sections of No. 6 coal in Meck mine of the Egyptian Coal and Mining Co., 
Marissa, sec. 36, T.3 S., R.6 WO 


Section 1—Fourth west entry south 


Strata Thickness 
“Slate” Inches Inches 
Charcoal rere nk 7. Oe, WA 
Coals 5 
Pyrite Ys 
Coal 5 
Charcoal and pyrite eee 1 
Coale se Sse 634 
Charcoal ce 
‘Coal tae 15 
Charcoal ... A 
1 
WA 
34-1 
Clay — —_——— 
Total impurities 334 
Thickness of bed... sen 254 inches 
Measured thickness 82 inches 
Strata Section 2—Main south entry Thickness 
“Slate” ? Inches Inches 
ale 
. Y-Vy, 
. 14 
yy 
y) 
% 
6% 
Shale and pyrite.. WA 
Coal 
Shale, blue band.. A 
Coal nate 
Clay ae 
thotalicoalwes ee seu ae = 1394 
Total impurities ...... 254 
ABhicknessaiohw bed eee tet ches alee Bee aoe, 76% inches 
Measured thickness .......... . 76 inches 
aMeasured by J. M. Wilson, 1921. 
RANDOLPH COUNTY 
Section of No. 6 coal in the mine of the Boyd Coal Co., Sparta, 
‘ GOB thy Is BY Sop SRO VAL 
Strata : : Thickness 
Draw “slate” Inches Inches 
Gallo Dieters caer pte ant tee ee tae odie Ga eeg ey 14 
ASIN 5) a UU) eigen ces eee eee ae A 
Coal (“nine-inch bench”).. 12 
PEW oye 7s ares taventarens earn 
,, Coal (“drift bench’)... maT 
DD irate ee eee SIGS eel TY Ey NOG ios 2S ra 1/16 
Coal (“blo at?) ul6 
Oulphinan-e ese y, 
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Coal 


Coal 


Total coal 
Total impurities .. is 2 1/16 
Thickness: of) bedeicrasce ck eer en oe aly Lomi ches 
aMeasured by G. H. Cady. Location in mine not stated. Observations in 1918 (?) 


Sections of No. 6 coal in the mine of Moffat Coal Co., Sparta, 
sec. 8, E.5 Si, R. 5 Woe 


Strata Section 1—Location in mine not stated Thickness 
Clod, shaly Inches Inches 

Coalee ven LLY 

Shale ... 1% 

Coal, clean -. 434, 

Coal with pyrite 534 

Shalev % 

Coal with thin pyrite partings. 1y 

Shale band .. ee % 

Coat = eS 15% 

Shale .. Y% 

Coaltze. wee 

Blue band, shale... : ae 1 

Coal 


Clay 
Total coal 
Total impurities . 
Thickness of bed... 


Section 2—North rib on 10th west (in 120 feet east of face) off 13th south. 
Called main 10th west 
Strata Thickness 
Inches Inches 


Shale, black fissile 
Coale= 
Pyrite parting 
Coal f= ast 
Pyrite parting .. 
Coale= 


Charcoal parting 
Coal ee ee ees 
Charcoal parting 

Coal 


Shale and pyrite band.. 
Coal 


Clay 
Motaltcoall-= eee 
Total impurities ~. 3% 
Thickness* of ibedii5. Sc 2 ae er ee cre 65% inches 
Measured thickness ..65 6 /8% inches 


Note: Culver reports that the shale partings are persistent; about as much 
Pee eed blue band, which here is very low in most parts of the mine. In 
ipo aey anes of relatively persistent partings this bed appears to be more like 

B oal in the Belleville region than like the coal in the vicinity of Duquoin, 

aMeasured by H. BE. Culver, 1925(?). 
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Section of No. 6 coal in mine No. #4, Illinois Fuel Co., Sparta, 
sec. 16, T.5 S.,R. 5 We 
Face of 13th east off main north entry 


Strata ‘Thickness 
Inches Inches 


Shale, fissile 


4/8 
¥% 
2/8 
Pyrite band . % 
Coal. 1 6/8 
Pyrite parting 1% 
Coale— 1% 
Shale; blue band... 14/8 
Coal with thin pyrite lenses 
Clay 
iRotalmeoalie ae eee 
Total impurities pe 3% 
hickn ess. vole bed ere. aen eee eee eee eee 81% inches 
Measured thickness 72 inches plus estimated 8 
INCHES! eee ce Rete ey Se ee 80 inches 


aMeasured by H. E. Culver, 1925 (2?) 


Sections of No. 6 coal in mine No. 6, Willis Coal and Mining Co., Percy, 
sec. 14, 2. OS. R. 5 W@ 


Section 1—Twenty-first south entry 


Strata Thickness 
Inches Inches 
eSlate:. 
9 
“Sulphur” i 
Coal) ==. 4 
“Sulphur : “a 
Coalik-e= ey 
Clay o 
Coal a 
Shale 
Coal ey. 
Shale ; 
;Coalieen= oy 
Blue band. , 
wane Coal 
Clay 
Total coal 
Total impurities ° 


8914 inches 
- $7% inches 


Thickness of bed 
Measured thickness . 
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Section 2—Face of main east 


Strata Thickness 
Inches Inches 
“Slate” 
Coal 


“Sulphur” m YA, 
Coal Sassen - 10 
Sulphur’? 2. es oi, 
Goal ca mer 
Clay 1 
Coal = . 10% 
“Sulphur” wy 
Coals 6% 
“Sulphur” % 
Coal! =S)nonee 9 
Blue band, shale and “sulphur”. 14% 
‘Coal te ee ee ee ee / 
“Sulphur” Vy 
5 
Clay 
Total coal 
Total impurities 43/4, 
Thickness of bed 74% inches 
Measured thickness. .... wn 75 inches 
Section 3—Face of the 12th north entry 
Strata ‘Thickness 


Inches Inches 


VA 


“Sulphur” 
Coal Risen 


Blue band; shale ..... 1% 
Coalres ue ee 


Total coal 


Total impurities 36 


Thickness. ‘of’ ‘bed '.cossurc ee 8114 inches | 
aMeasured by Wilson and Netzeband, 1921. 
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PERRY COUNTY 


Sections of No. 6 coal in mine No. 8, Willis Coal and Mining Co., Willisville, 
sec. 30, T.68.,R.4 Wo 


(Depth to coal, 67 feet; average thickness, 72 inches) 


Section 1—12th south off 1st east 


Strata Thickness 
Inches Inches 
“Slate” 
Coal, hard 3 
softer, pryrite and calcite strings. =a 
and charcoal... = 4% 
A 
Wy 
4 
Underclay 
SE Otal pCOalh ares corse on ere eet 
Total clay and impurities 6 
‘Ashickness* oboe dat me uit ae eee ne ae 75% inches 
Measured thickness 74 inches 
Section 2—12th north off 1st east at entry 
Strata Thickness 
Inches Inches 
“Slate” 
Coal 6 


Coal, softer, pyrite, and-calcite strings... fence een 27 
Clay and charcoal... = 3% 
Coal 2.28 a3 914 
Clay Y 
eres 14 
Shale and pyrite, blue band........ us 
Coal + 
Shale and clay... Y% 
Coal 
Thotalicco alt te. eiccceen cae eon ae ie RE ae ace al 7354 
Total clay and impurities.. 434 
Abhickniess;totinbed teeta kere ink cuca oo teen 7814 inches 
Measured thickness 75 inches 
Section 3—3rd south off main east 
Strata Thickness 
Inches Inches 
“Slate” 
Coal, hard top 
Coal) =. 
Shale . 36 
Goal =: 
Coal and charcoal. 5S} 
CWoallenctes oe =ea5 
Shale, blue band... ee 1% 
(Oia SU ie eee lsh Ree Ae ee ne ie re RR ct Pee P eS ein vee ey Pre real I | 
Total coal VASA 
Total clay and impurities. Es 1% 
ohickness@otmbed sesamin Aceh ue los tele 77°%% inches 


Measured thickness 75% inches 
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Section 4+—4th west off 3rd south 


F Thickness 

ig Inches Inches 
“Slate” 

Coalstopee ae ee OS 

ClO a esessssesssssecssssoneconecesonceesonnspsssesieneionsuucissnssestenseesaseceenundecvsesenestevaogestusersnepssanqarsauessensseraueaananssennee 4 ce 

Shale and DiEe : Y-3e 

Goal @225 5 10 ae 

Shialesmas YY 

Coal 33 

ohale, a! blue band : 1% 

Coal . bet eee ee 914 


Total coal = 
Total clay and. impurities 24% 
Thickness of bed... .. 65¥% inches 
Measured thickness. .. 65 inches 


aNotes by Wilson. 


Sections of No. 6 coal in mine No. 1, Willis Coal and Mining Co., Willisville, 
sec. 30, F56 §., R. ¢ W. 


(Depth to bottom of coal 86 feet; average thickness 74 inches) 


Section 1—Face of the 5th main south entry@ 
Strata Thickness 
Inches Inches 
Black “slate” roof 
Coal, brittle, very hard, bright... 
Coal, hard, bright, less brittle.. 
Coal, laminated, filled with “mother coal” in thick layers, 
bands and glance coal between 
Coal, about same, little more solid... 
Coal, more solid, but with “mother coal’ 


“Blue banda ? 
Coal, dirty, considerable! Cuiphor ‘and “mother coal 
‘Wotal: thickn esis. 2 sinc. cee tree sere ee 75 inches 


Section 2—1st Rcom off 7th south off main east 4000 feet southeast of shaft? 


Strata Thickness 
Draw “slate” Inches Inches 
Coraline 23 

Mother coal Ys 
Coaleee = 11 
“Sulphur” Wey 
Coals saa 6 | 
potae: coals VW ‘i 
oases see i 
Blatei bam dei cea hn eet i oe = tere eu ea z bless 
Cone es Sle . 
Underclay 
Total coal . a 
Total clay and ‘impurities 1% 


Thickness of bed... 
aNotes by K. D. White, 1912. 
bNotes by Jon Udden before 1910. 


741% inches 
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Section of No. 6 coal in the mine of the Illinois Sixth Vein Coal Co., Pinckneyville, 


Strata Os Une OS Whale & Uae Thickness 
“Slate” Inches Inches 
Coalye 8 
Charcoal - vA 
Coal with stringers of “sulphur”... = Yup 
Charcoal 4 
(Coail, res 7 
Sulphur’. = ES A 
Coal with bedded “sulphur’’.. 17 
Sulphur) == YM 
Coal 
Blue band; shale and “sulphur”... 1 
Coalee- 3% 
Shale A 
Goals a. 
‘hotaliscoaly 2 . 7234 
Total impurities .. 1% 
ARhitckness soften p edeecre ane ee ster 74% inches 
Measured thickness 73 inches 
aMeasured by Wilson and Netzeband, 1921, at face of first west entry. 
Sections of No. 6 coal in mine of the Ritchey Coal Co., Pinckneyville, 
SEC Aol . SUR eS 
Section 1—At face of room 4 on 2nd west, north side@ 
Strata Thickness 
Shale, carbonaceous Inches Inches 
Coal (top coal), irregular parting below; brittle and hard; 
calcite and “sulphur”? plates scattered through coal.......... 8 
Coal with mother coal in thick bands; less calcite and 
TSO oa rete ecco eer ee ating ine ba eS 28 
Coal, with bands of bone and sulphur for 3 inches above 
blue band - 30, 
Blue band ..... = 1% 
Coal, with shale bands and considerable bone and dirtt........... 18 
‘otaligcoaligees = eee 
‘otal impurities 0) ste ae eee eee a ws 1% 


Thickness of bed. 


.. 8514 inches 


Section 2—At face of entry of 4th east off main north, 1000 feet from shaft? 


Strata 


Thickness 


Inches Inches 


COrape NS ay eh fe.) a Sie ederim weeps eee ares ON i ne eee! Sa 40 
Mother coal 
Coal bright ...... 

“Sulphur” streak 
mCoalebright ==. oe) 
Mother coal ...... i) 
Coal, bright . 2 
Blue band -. 
Coal, bright 

Blue band ....... 
Coal, bright 
Mother coal . 
Coal, bright 


w 


Motaliscoadlieteces es 
Total impurities .. 
Thickness of bed 
Measured thickness . 


aMeasured by K. D. White, 1912. 
bMeasured by McDonald and Stafford, 1912. 


YA 


. 234 
. 92% inches 
.- 9234 inches 
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Section of No. 6 coal in strip pit operated by the Scott Smith Coal Co., Duquoin, 
secs. 16 and 17, T.68.,R. 1 We 


Strata Thickness 
Inches Inches 


Coal, few inches gone, rather hard, dull, with “sulphur” facings 3 


Charcoal A 

Coal, more brig 8 

Charcoal % 

Coal, more dull bands... 7% 

Clay “sulphur” parting.......... yE: 
Coal, alternating 2-inch bands of dull and brig t coal. 314 

Shale, dark gray, blue band... 1% 
Coal, exposed .... 3 

Coal, unexposed ...... ? 


aMeasured by P. T. Post in SW. 4 


Sections of No. 6 coal in mine of Security Coal and Mining Co., Duquoin, 
sec. 29, T.68.,R. 1 We 


Section 1—In room 2 off the 17th north off 4th west north, 1000 feet north, 
5000 feet west of shaft 


Strata Thickness 
Inches Inches 
Roof: shale, gray, clay ; 
Coal, top, left for roof.......... Ain de ae een AO, 
Coal, interbedded bright nee ANTE ieee ‘cuiphur’? spangles 
and vertical seams of pyrite. 
Mother coal 
Coal, hard, brilliant... 


Blue band .. 2 
Coale tees 
Floor: gray underclay 
Total coal 
Total impurities .. 2 


Thickness of bed Net ae 8814 inches 
Measured _ thickness 88% inches 


Section 2—In room 8, south off 6th east south 2500 feet south and 2000 feet 
east of the shaft 


Strata Thickness 
Inches Inches 
Roof: shale, gray, clay : 
Coal, top, not mined. = 2 o3 ee 24 


Coalliwath> bright luster: caters enemy ee ee 12 

Mother coal and clay... . YM 

Coal, banded dull and brigh 

Mother coal .......... z 

oe priehe with dull ‘bands 

ue band . 
Coal As 
Total coal . ee 90% 
Total impurities se coc At cd een 2 

‘Thickness’ ‘of “bediccn) ae eo es 92% inches 
Measured thickness : .. 92 inches 


aMeasured by Schroyer, 1918. 
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WILLIAMSON COUNTY 


Sections of No. 6 coal in John mine, Carterville and Big Muddy Coal Co., 
Carterville, sec. 33, T.8 S.. R. 1 BE.“ 


Section 1—Room 10 in the main north 60 feet from face 


Strata Thickness 
Inches Inches 
Shale 
Coal roots ccern . 20 (approx.) 


Coal with stringers ‘oe ‘pyrite “and. ‘calcite. we 15 
Mineral charcoal Sad, RVs 


% 
10 
Blue band, shale a 1% 
Vay RSS these elt peletenesestep ont cnaeaeoen estelarer JecnISE NE nruryoeia eae AN statin foes) nee ooo Pap ae) 12 
Pyrite “6 yy 
Coal 10 
Total coal 
Total impurities Se! 9 1% 
SP hickness.-of , Dede. maccu nea anne ay eee) 107% inches 
Measured thickness (exclusive of top coal)........... 854% inches 
Section 2—Cross cut 25 feet from face of 10th north off 14th west 
Strata Thickness 
Inches Inches 
Shale 
Coal, roof, estimated... eee 
Coal, stringers and lences! of ae. oe 30 
Charcoal een % 
(Chie) eee a ee eRe aay 40 
Blue band, shale, and coa 2 
COIN cette ecient erecta cts : 


Total coal .... 
Total impurities -. 
Thickness of bed 117% inches 
Measured thickness (exclusive of top coal)........... 94 inches 
aMeasured by J. M. Wilson, 1921. 


Sections of No. 6 coal in mine No. 8, Madison Coal Co., Dewmaine, 
GH, Nob IBA OH Sey LT Be! 
Section 1—Face of 7th south off main west 


Strata Thickness 


Shale Inches Inches 
Coal left as roof : . 18 (approx.) 


Charcoal parting . 


Codie ves. . 18 
Charcoal 4 
Coalae 1234 
Charcoa 1 
Coal) ne : - 13% 
Charcoal . XY 
Coal . 16% 
Blue band, shale. : U4, 
Coal 24 
AT otal eco alleen cee ets meee 2c 104% 
Total impurities haw Se oA 
Thickness of bed... 105 inches 


Measured thickness (exclusive of top coal) wou. .. 89% inches 
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Section 2—Face of 3rd south off 3rd west 
Strata Thickness 
Inches Inches 
Shale 
Coal left as roof. 
Charcoal parting -~ 
Coalie es 
Chartual "2 san races 
Coal with pyrite stringers. 
Coal with charcoal partings 


Coal a ee gee 
Blue band; shale with coal stringers... 2 
Cosas 
Charcoal 
Coal : 
Charcoal (blackjack) 1% 
Coal’ 2-4 eee 
Votal® coal ck oe er 9234 
‘Total tmpurities ————______. wie 334 
"Thickness. of | Wed eck 9644 inches 


Measured thickness (exclusive of top coal)... 79 inches 
eaMeasured by Netzeband, 1921. 


Sections of Ne. 6 coal in mine ahs 1, Taylor Coal Co., Herrin, 
SOCK SE, Loe SS R. 2 Ee 


Section 1—Third northwest room 56 


Strata < Thickness 
Inches Inches 
Shale 
Goal ‘left ‘as Took: oa 


Coal with Py rite lenses and stringers —- 42% 
Charcoal - : 


Coal 3 
Blue band 
Coal 
Shale ——. 
Gaal la kee 
Clay mixture — 
Cosk> = 


"Potah: cal (2222 cee a ee 
Total impurities er es 234 
Thickness of bed... 102% inches 
Measured thickness (exclusive of top coal)... 87 inches 


Section 2—Third southwest room 50 
Strata Thickness 
; Inches * Inches 
Shale, white : 


Coaliletr as rook 2. ae . 14 (approx. 
Sor ag ies Laat = ae eS 
-fharcoal — y 
Coal —— ”m 
Chareualy = 

Cele eee 
es fare Net ee 
COUPES FSR a eS e e e 
Shalenamtb. pyrite. 8 ss 
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Coal with pyrite stringers... 


Blue band; shale and pyrite.. 14% 
1% 
Total coal 
Total impurities ee te 314 
“Bhickness of (be dsieist ene see eee ns Nene eee OA INCHES 
: Measured thickness (exclusive of top coal).. 81 inches 
aMeasured by Netzeband, 1921. 
Sections of No. 6 coal in mine No. 2, Sincerity Coal Co., Marion, 
Kee ih This Covey Uke VA IDL 
Section 1—Face of the 5th east off the back north 
Strata Thickness 
Inches Inches 
Coal ‘left as roof... 18 (approx.) 
Coal, stringers of pyrite. . f) 
(Qa neericl y (Espa yee ae eet % 
(CLOW ee aR pe ete See nett Ran eee eae ere SRI ee Bi en sn Se 14 6/8 
Charcoal ee 
(CP aY Ta kee Nahata OP ae Rae, Be ee Ae a ASR IPS os, Foe ORE 20 4/8 f 
Sia ae a ee ee eee eer 4/8 
Coal 15 4/8 
Blue band; shale mixed with coa : 1 
Clay 
A otale coal ices etn seamen en Oe ie ree a 
Total impurities 1% 
Thickness of bed. 101% inches 
Measured thickness (exclusive of top coal)........... 8314 inches 
Section 2—Face of the main north entry 
Strata Thickness 
Inches Inches 
Coal left as roof . 18 (approx.) 
Coal; joints filled with pyrite. 12 
Charcoal .... 1 
Coal S2eess id 
Charcoal \% 
Codlierccee 35 4/8 
Blue band; shale and coal ce 2 
‘ Coal Se kee Petite bare c:, ee ee) 
Clay : 
Total coal 


Total impurities : 2 
Wick ess WoL si bed emer hs kis we at eee 102% inches 
Measured thickness (exclusive of top coal)......... 8414 inches 


aMeasured by Netzeband, 1921. 
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Sections of No. 6 coal in the mine of Orchard Coal Co., Pittsburg, 
sec. 2, 0.9. S., Res Be 


Section 1—Room 19 off the 2nd north entry 


Strata Thickness 
Inches Inches 
“Slate” black 
Coal with pyrite stringers... 


Pyrite lens . ¥% 
@oalancs 
Pyrite lens ...... - X% 
Coal tee 820) 
Blue band 1 
Coals 11% 
Total coal 
Total impurities .. % 1% 
Thickness of bed......... ee .. 6954 inches 
Measured thickness olny oeance pes era aa er 69 inches 
Section 2—Face of 2nd south of main east 
Strata ; Thickness 
Inches Inches 
“Slate” black 
Coals. 
Pyrite yy 
Coal 
Charcoal 
Coal 
Pyrite By 
Coal 7A 
Blue band; shale. ve) 
Coal 
Pyrite I 
Coal 4s 
Total coal .... <a 
Total impurities ... 1 
‘Thickness? of) beds0s 5.) a ee 9034 inches 


aMeasured by J. M, Wilson. 
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PART “Ill 


SPECIAL AREAS IN SOUTHERN ILLINOIS IN WHICH 
EXPLORATION FOR COAL SUITABLE FOR OPEN- 
CUT MINING IS RECOMMENDED 


INTRODUCTION 


Six special areas crossed by the outcrop of No. 6 coal are recom- 
mended for investigation with the view of determining the availability 
within them of bodies of coal suitable for recovery by open-cut mining. 
The areas selected for consideration are not those in which the most 
information is available concerning the position of the margin of the coal 
bed or beds. In some areas along the outcrop of No. 6 coal and also of 
No. 5 coal exploration in anticipation of development has been thorough 
and the position of the coal bed explored can be indicated with considerable 
accuracy. General interest, however, is not directed toward these explored 
or developed areas but toward the remaining unexplored areas. Although 
the amount of available information about some of these areas is unfortu- 
nately small certainly its compilation, together with the presentation of gen- 
eral facts in regard to the coals and associated strata, will be of assistance 
in directing the course of further investigations and explorations. 

‘The available information in regard to the areas selected for descrip- 
tion is assembled on Plates II-VII. On each map is indicated the outcrop 
of No. 6 coal as closely as this can be determined from the data at hand. 
Since all outcrops, drill holes, mines, etc., are indicated by symbols, the 
absence of such symbols implies that the line of outcrop is simply the closest 
approximation to accuracy that general information permits. “Che nature 
of this general information consists mainly of determinations in regard to 
the altitude of the coal at mines and drill holes adjacent to the margin 
of the bed. From a comparison of such data can be determined the general 
slope of the coal-bearing rocks in the vicinity of the outcrop of the coals. 
The topographic maps available furnish information in regard to the sur- 
face altitude. With the depth of the coal at any point near the outcrop, 
the slope of the beds, and the altitude of the surface all known, obviously 
a close approximation to the position of the outcrop can be made, provided 
the thickness of the unconsolidated covering is not highly variable. The 
variation in the thickness of the glacial and alluvial material in fact pro- 
vides the greatest element of uncertainty in maps of this kind, and is one 
of the reasons why drilling along the outcrop must be closely spaced in 
order to ‘“‘prove” the coal thoroughly and convincingly. In view of the 
consideration expressed it is hoped that the reader will not regard the 
maps as delineating facts established by detailed exploration but rather as 
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simply indicating probabilities and, to that extent, of possible service in 
directing exploration. 
The areas will be considered serially from west to east. 


ArEA | 


Special Area I (Pl. IL) embraces a region in northern St. Clair 
County lying along the outcrop of No. 6 coal between Freeburg and the 
vicinity of Belleville and extending southward about six miles from the 
environs of Belleville. Most of the area lies in T. 1 S., R. 8 W. It 
includes part of each of two quadrangles, New Athens on the east, and 
Waterloo on the west. The larger part of the area lies in New Athens 
quadrangle. 

The outcrop of No. 6 coal in the part of the area included in the 
New Athens quadrangle is approximately as mapped by Shaw. The out- 
crop in the remaining portion of the area is extended from the end of the 
outcrop line in the New Athens quadrangle southward in a position deter- 
mined with reference to a few outcrops, a small strip mine, scattered drill- 
ing, and the altitude of the surface. So far as is known there are no 
outcrops of the coal at the surface along the entire designated position of 
outcrop. The line is to be regarded therefore simply as an approximation 
to the actual conditions. The coal lies buried beneath an overburden con- 
sisting largely of alluvium to a depth of 20 feet or more. 

The position of the margin of the coal bed is very largely determined 
by the altitude of the coal as it approaches the outcrop line. ‘The altitude 
of the coal, where it is 400 feet or more above sea level, is shown by struc- 
ture contours having an interval of 50 feet. The position of the 400-foot 
contour is determined by the altitude of the coal in numerous shafts along 
the Illinois Central Railroad and roughly parallels the line of the railroad. 
Drill holes and mines located northeast of the railroad indicate a general 
dip of the coal in that direction so that it is probable that the bed rises at 
about the same rate toward the southwest, and that its outcrop will have 
approximately the position indicated. Since the surface northeast of the 
position of the 400-foot structure contour line has everywhere an altitude 
exceeding 460 feet, it is apparent that the coal lies too deep for open-cut 
mining in that direction. So far as the writer is aware, there has been no 
drilling to explore the margin of the bed between Freeburg and Belleville. 
It is probable that examination of mine maps and elevations of those mines — 
located close to the designated position of the outcrop would furnish 
definite information about the actual position of the outcrop and the depth 
of the coal in part of the area, and so far as possible such examination 
should be made if exploration of any part of the area is contemplated. 


iShaw, E. W., U. S. Geol. Survey Geol. Atlas e hens-Okawyille foli 
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From the data available, tracts in Area I which appear to be particu- 
larly suitable for investigation are as follows: sec. 11 and the N. % sec. 
14, T. 1 S., R. 8 W.; sec. 5 and the E. % sec. 6 of the same township. 
The line of designated outcrop west of Freeburg in secs. 24 and 25 indi- 
cates the coal as outcropping at an altitude between 400 and 450 feet. 
This signifies that the depth of surface covering here is possibly as much 
as 75 feet. It is altogether probable that it is actually much thinner than 
this and that therefore the margin of the coal may lie as much as a mile 
farther west than as indicated. A line of test holes 50 to 75 feet in depth, 
or sufficiently deep to penetrate the coal at approximately 1/,-mile intervals 
from the center of sec. 19 to the center of sec. 23 would determine the 
margin of the coal. It is thought probable, likewise, that the boundary is 
mapped too far north in the S. 1%. Sec. 33, T. 1 N., R. 8 W., since the 
surface cover here is likewise indicated as about 75 feet thick. The south- 
ward extent of the workings of the Perry Coal Company in the SW. 14 
sec. 34 would afford important information in regard to the bed in that 
direction. Sec. 4, T. 1 S., R. 8 W., therefore, offers possibilities of being 
underlain by bodies of shallow coal. 


Area II 

Area II (Pl. III) lies along the outcrop of No. 6 coal from the St. 
Clair-Randolph county line northwest to the vicinity of New Athens. 
Within it is included part of each of four quadrangles. Most of the area, 
like Area I, lies in the New Athens quadrangle. It crosses a corner of 
Okawville quadrangle northeast of Marissa. South of New Athens and 
Okawville quadrangles are respectively the Baldwin and Coulterville quad- 
rangles; the boundary passes through the north part of Marissa. The 
boundary between the Baldwin and Coulterville quadrangles lies east of 
the larger part of the town of Marissa. 

Geological field investigations have been made in the area included 
in this map. A map of the geology of the New Athens-Okawville quad- 
rangles has already been published? and the outcrop of No. 6 coal as shown 
by Shaw for the New Athens quadrangle corresponds closely with the 
outcrop as indicated on the map of Area II (Pl. III). The outcrop 
within the area of the Baldwin quadrangle west and southwest of Marissa 
is very much generalized and is based on the relationship existing between 
‘the altitude of the coal at Marissa, the dip of the rock strata, and the 
surface configuration. The position of the outcrop as indicated in the New 
Athens quadrangle seems to rest upon no better basis, since there are no 
exposures or drill holes to determine its position. 

The map shows the position of the top of No. 6 coal by 25-foot con- 
tours from an altitude of 350 feet upwards. Since except immediately 
A 2Shaw, E. W., op. cit. 
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adjacent to the valley of Kaskaskia River the surface has an altitude of 
420 feet or more where the coal is 350 feet or below no stripping opera- 
tions can be conducted north of the position of the 350-foot contour. The 
position of the 350- and of the 375-foot contour lines is determined very 
largely by reference to the altitude of the coal in the rather closely spaced 
mines along the Illinois Central Railroad. Persons having access to the 
mine maps and level data in the mines can verify the map or rectify any 
errors to the extent that mine workings extend south of the railroad toward 
the designated outcrop. 

The areas that seem most favorably situated. topographically for in- 
vestigation lie between the areas of alluvium along Doza Creek and along 
Kaskaskia River at New Athens. The Dutch Hill region 2 miles west 
of Lenzburg, in secs. 2, 3, 10 and 11, sec. 13 directly south of Lenzburg, 
and sec. 33 south of Marissa, all in T. 3 S., R. 7 W., are thought to merit 
particular mention. ‘The fact that No. 6 coal lies at a depth of only 55 
feet in the abandoned mine in sec. 21, T. 3 S., R. 7 W., gives some 
importance to the area in secs. 20, 21 and 28 adjacent to this mine. This 
area does not, however, appear to be topographically well situated. It may 
be generally assumed that where the cover is less than 20 feet the coal will 
probably be unsuitable for recovery. 

Coal No. 5 is not believed to be present in this area, but there is 
need for drilling to determine whether or not a coal is present within 50 
feet of No. 6 coal. In the Sparta region the coal called No. 5 lies about 
30 feet below No. 6. 


Area III 


Area III is in T. 4+ S., R. 6 W., and lies adjacent to and northwest 
of Sparta (Pl. IV). It forms part of the region included in the map of 
the Sparta area showing the structure of No. 6 coal published by the 
Survey in 1926.? Plate IV shows the structure of No. 6 coal approximately 
the same as that given by Moulton. It will be noted, however, that data 
in regard to the position of the coal are indefinite in the north half of 
the area. ; 

The outcrop of No. 6 coal can be traced fairly accurately from the 
south boundary of the area to Plum Creek. ‘he limestone reported out- 
cropping or near the surface along Plum Creek in the NE. %4 NE. %4 
sec. 27, T. 4 S., R. 6 W.,, is arbitrarily correlated with the cap rock of 
No. 6 coal. It may, however, be the limestone between No. 5 and No. 6 
coals, and if so, the outcrop of No. 6 coal is drawn too far west in sec. 27. 
From Plum Creek northward to the county line no great amount of 
accuracy can be claimed for the outcrop line. If the altitude of the coal 


sMoulton, Gail F., Oil and gas ert) i Res 
PA He pei : possibilities near Sparta: Illinois State Geol. 
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is approximately accurately mapped the line of outcrop as indicated cannot 
be greatly in error. It is probable that the line lies too far to the west 
rather than too far to the east. The particular value of the map north 
of Plum Creek lies in the fact that it indicates the approximate area in 
which prospecting for coal lying at shallow depth might well be conducted. 
This area is bounded on the east by the 400-foot structure contour. It can 
hardly be expected that strippable coal will be found east of this line 
except possibly in a small area’on the north side of Plum Creek in the 
S. % secs. 22 and 23. The line showing the outcrop of the coal bounds 
the area on the west. ‘The fact that in this district there are extensive 
nearly level surfaces possibly underlain by coal also lying nearly horizontal 
is particularly noteworthy. ‘lo the writer it appears that in view of the 
absence of rock outcrops in the region and of drill holes and deep farm 
wells exploration should be conducted by a series of test holes running west 
approximately from the position of the 400-foot structure contour line. 

In drilling along the margin of the coal bed as indicated care will 
need to be exercised in the identification of the coals encountered. ‘The 
actual existence of lower coals north of Sparta is uncertain because the 
diamond drill test holes stop at No. 6 coal. ‘The identity of the coal 
encountered at 90 feet in the shaft located near the center of sec. 34 is 
uncertain. The coal there mined is reported to be 6 feet thick and until 
more definite information in regard to it becomes available it is tentatively 
correlated as No. 5. A bed of poor coal is reported to have been encoun- 
tered at a depth of 293 feet in a well at the creamery at Houston. The 
coal is said to have been 4 feet thick with a clay band in the middle. If 
such a coal is present at that depth at Houston, it has the approximate 
stratigraphic position of No.-2 coal. From the foregoing statements it 
will be seen that the information in regard to coal-bearing strata below 
No. 6 coal in this region is very indefinite. 

Areas recommended for exploration in Area III are as follows: sec. 
26, west of the 400-foot structure contour; from the road running through 
~ the center of sec. 14 westward to the center of sec. 16; W. % sec. 10 and 
north and east halves sec: 9; sec. + and SE. \% sec. 5. 


Arra LV 


_. Area IV lies in the south-central part of Perry County, largely in 
T.6S., R. 3 W. (Pl.-V). Four quadrangles corner in the northwest 
“part of the area: Coulterville on the northwest, Pinckneyville on the 
north, Murphysboro on the south and Campbell Hill on the southwest. 

It will be noted by inspection of the map that No. 6 coal underlies a 
considerable portion of the north half of the area. Except on the west 
the position of the outcrop is largely in Pinckneyville quadrangle. This 
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area has not yet been geologically mapped, but a geological map has been 
published of the Murphysboro quadrangle*. Detailed field investigations 
have been made in both the Coulterville and the Campbell Hill quadrangles 
but the results of these investigations have not yet been published. 

There are no outcrops of coal so far as known at any point along the 
designated margin of the bed. The drift conceals this margin so that its 
position can be indicated with only approximate correctness in accordance 
with data regarding the position and depth of the coal or the cap rock 
farther north, the dip of the coal-bearing beds, and the topographic con- 
figuration of the surface, ‘Three drill holes are situated south of the out- 
crop of No. 6 coal. Along Galum and Little Galum creeks are a number 
of outcrops of limestone reported by Worthen® and he also reports that 
limestone was encountered at shallow depth in numerous farm wells 
located between Galum Creek and Pyatts. ‘This limestone is thought to 
be the cap rock of No. 6 coal. There is a shallow slope mine in sec. 16, 
T. 6 S., R. 3 W. The coal has also been mined in the SE. % sec. 22, 
T. 6 S., R. + W., and the sink holes mapped on the Campbell Hill sheet 
along the north line NW. % sec. 26 indicate the presence of an underlying 
limestone, probably the cap rock of the coal. ‘The limestone outcrops along 
Galum Creek in the FE. % sec. 18, T. 6 S., R. 3 W., and along Little 
Galum Creek in sec. 9 of the same township. <A slope or shaft located in 
the NE. 4 NW. % sec. 35, T. 6 S., R. 4 W., is thought to have reached 
No. 5 coal in view of the probable altitude of No. 6 coal at this place if 
it Were present. 

The surface in the S. % secs. 26 and 27, T. 6 S., R. 4 W., is rather 
deeply underlain by glacial drift so that the outcrop line is only a rough 
approximation to accuracy. Even greater indefiniteness characterizes the 
available information in regard to the margin of the coal bed in the area 
near Denmark between Pipestone and Galum creeks. Eastward from 
Galum Creek the line is somewhat more definitely established because of 
the occurrence of limestone in the wells along the road west from Pyatts 
through secs. 13, 14, 15, and 16. Even here the coal may extend farther 
south than is indicated along the ridges between the streams. ‘The strata 
are nearly horizontal and in many places may locally dip south, as they are 
known to do in a similar position on the east side of Beaucoup Creek where 
a large area has been prospected by the United Electric Coal Company. 

It is thought that this area contains large blocks of No. 6 coal suitable 
for recovery by open-cut methods. It is believed that the most favorable 
region for investigation lies north of the indicated position of the outcrop 
and east of Little Galum Creek. The area between Pipestone and Galum 


4Shaw, BH. W., and Savage, T, B rvey 5 = 
Herrin folio (No.185), 1912 ©, U. S. Geol. Survey Geol. Atlas, Murphysboro 
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creeks including secs. 13 and 14 and the N. % secs. 23 and 24, T. 6 S., 
R. 4 W., is also favorably situated. A smaller area recommended for 
investigation lies in the N. 14 sec. 17 and S. 14 sec. 8, T. 6 S., R. 3 W,, 
between Galum and Little Galum creeks. 

The greatest difficulty in open-cut mining in this area will be the 
removal of the cap rock. In Perry and Randolph counties this stratum 
appears to be thicker than it commonly is elsewhere, and it is probable 
that the average thickness is at least 8 feet. 

Drilling along the margin of No. 6 coal should be continued at least 
here and there to a depth no less than 50. feet below No. 6 coal or until 
No. 5 coal is encountered. The character of the surface south of the desig- 
nated margin of No. 6 coal, particularly in secs. 22, 23, 26, and 27, T.6 S., 
R. 3 W., is exceedingly well disposed to favor the recovery of a lower 
coal if it is present. 


AREA V 


The fifth area recommended for special investigation extends six miles 
east and three miles south of Pinckneyville, in Perry County (Pl. VI). It 
lies entirely within the area of the Pinckneyville quadrangle, which has not 
yet been surveyed geologically. he information which is presented herein 
does not, therefore, represent the results of special investigation, but is a 
compilation of data available in the literature and in the Survey files. 
Although it is small in amount it indicates the existence of coal at shallow 
depth at a number of places so that the recommendation of the area for 
exploration seems warranted. 

In earlier maps published by the Survey and other maps the outcrop 
of No. 6 coal in this area has been indicated at various positions. In general 
it has been indicated as extending northward through the west side of 
sec. 35, T.5 S., R. 2 W., to the SW. cor. sec. 26, and thence northwest 
to the SW. 4 sec. 22, where it crossed Panther Creek. From there it was 
mapped as swinging southwest passing just north of the drill hole in the 
SW. % sec. 29 and crossing the main branch of Beaucoup Creek in the 
north half of sec. 30, from which point it was continued southwest close 
to the township line at the east side sec. 36, T. 5 S., R. 3 W. Information 
now available seems to indicate. that erosion along Beaucoup Creek and its 
branches was by no means so extensive as was formerly thought and that 
the outcrop of the coal lies much nearer the creek than was suspected, and 
-accordingly does not finger up the valleys so far. 

The Panther mine, according to information furnished by the State 
Mine Inspector, mines No. 6 coal at a depth of 54 feet in the vicinity of 
Denny, sec. 33, T. 5 S., R. 2 W. It is probable therefore, that the margin 
of the coal is crossed by the creek some distance below the line of the Illinois 
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Central Railroad and that in general the outcrop lies south of the railroad 
rather than north of it, at least across sec. 33. ‘The outcrop apparently 
swings north across the railroad in the N. % sec. 32 and southward across 
the railroad again in the SE. % sec. 30. Worthen® in his report on Perry 
County states that No. 6 coal has been worked in a ravine in sec. 30. He 
further states: “A half mile northeast of town (Pinckneyville) the coal 
crops out on the Beaucoup; and several shafts have been sunk to the coal 
at. this’ pomtane. There seems to be an undulation in the strata here 
which brings the main coal above the creek level, just at the town, while 
it dips below that level above and below.” It will be noted that the coal 
lies at a depth of 29 feet at the Shakerag mine in the SE. 4 SW. % sec. 
26, T. 5 S., R. 2 W., so that it is possibly as much as 30 to 35 feet higher 
in altitude than it is at the Panther mine. Since there is apparently a 
southward dip from near Pinckneyville, at the west side of the area, and 
apparently also a dip in the same direction at the east end of the area it is 
thought the coal throughout the area dips southward from an axis parallel 
to the Illinois Central Railroad lying a mile or more northeast of the rail- 
road. Since a large portion of this area lies between 400 and 460 feet 
above sea level and the slopes are very gentle, conditions seem to be par- 
ticularly favorable for open-cut mining provided the coal is present at the 
shallow depth suggested. The fact that the cap rock in this region is 
relatively heavy is probably an advantage since it served as a protection 
against preglacial and glacial erosion of the coal bed itself. 

Exploration in this region should be directed toward discovering the 
altitude of the coal along lines running north or northeast from the rail- 
road, particularly in the interstream areas. Since the coal lies at shallow 
depth, its outcrop will doubtless be very irregular, and yet it is found in 
other places that irregularities in the outcrop of the coal generally conform 
to the present topography after allowance is made for about 20 feet of 
fill. For this reason, inasmuch as the coal lies close to the level of drainage, 
drilling should be restricted to the divides until the position of the coal is 
established. « 

It is not improbable that the area in which the coal lies at an altitude 
of 400 feet or more extends eastward beyond the boundary of the special 
area for several miles, at least through sec. 24, T. 5 S., R. 2 W., and 


sec. 19, T. 5 S., R. 1 W. There appears to be a large area suitable for 
exploration. 


Arta VI 


The final special area to be described lies adjacent to the heart of the 
Williamson County coal field, occupying an area lying between Herrin, 
Carterville, and Marion (Pl. VII). The particular portion of the area 


6Worthen, A. H., Geological Survey of Mlinois, vol. III, p. 90, 1868. 
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where exploration is recommended lies west of the Chicago, Burlington, 
and Quincy Railroad, that is between the pit operated by the Pyramid Coal 
Corporation in sec. 33, ‘I. 8 S., R. 2 E., and Carterville. 

This area includes a part of each of four quadrangles, namely, the 
Herrin quadrangle on the northwest, the Carbondale quadrangle on the 
southwest, the West Frankfort quadrangle on the northeast and the Marion 
quadrangle on the southeast. The geology of each of these areas, except 
the Marion quadrangle, has been mapped in detail and geological maps of 
the Herrin and Carbondale quadrangles have been published.’ 

Information in regard to the lay of No. 6 coal is fairly accurate in the 
portion of the area lying in T. 8 S. Near the outcrop, however, less definite 
information is available. “The outcrop of both No. 5 and No. 6 coals is 
shown with as much accuracy as possible. The outcrop of No. 6 coal is 
probably more accurately indicated than that of No. 5 coal, but since the 
two coal beds are only 25 to 30 feet apart the lines of outcrop will probably 
not generally be separated more than half a mile. Particular attention is 
called to the small anticlinal fold exposed along the creek in the SW. %4 
sec. 6, T.8S., R. 2 E. The outcrop of No. 5 coal is swung north through 
the south half of secs. 5 and 6 in accordance with the probabilities with 
respect to this minor structure. 

Areas recommended for exploration are particularly the E. % sec. 5 
with respect to No. 6 coal, and the S. % sec. 1, T.95., R. 1 E., and the 
W. &% sec. 9 and the E. Y% sec. 8, T.95S., R. 2 E., with respect to No. 5 
coal. The outcrop of both coals has been explored from the line of the 
Chicago, Burlington, and Quincy Railroad east nearly to Harrisburg, and 
most of the coal is under option or actual ownership of those interested 
in open-cut mining, so that recommendations for explorations do not apply 
for this portion of the area. The writer wishes to call attention, how- 
ever, to the outcrop of No. 5 coal as delineated in the eastern part of the 
area, since it has not previously been mapped in this region. ‘The line is 

established by recent drilling for coal suitable for open-cut mining in a 
' large area adjacent to Marion. ‘The boundary of No. 5 coal has not been 
checked in the field and there_is a possibility that the southward extension 
of the coal into sec. 23 may be due to the confusion of No. 5 coal with a 
lenticular bed that lies a short distance below No. 5 in some places in the 
vicinity of Marion. ‘The map is of particular interest because it shows 
the southward displacement of the outcrop along the fault zone in sec. 10. 

Attention may well be directed to the occurrence of a body of coal 
adjacent on the east to that owned by the Pyramid Coal Corporation and 
the Carbon Fuel Company, lying in the NW. % sec. 34, T. 8 S., R. 2 
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E. It will be noted that the altitude of the coal varies from 425 feet 
along the south line of sec. 34 to about 375 along the north line. The 
surface slopes in the same direction but more gently than the coal. In 
this region the cap rock is generally thin or absent, or 25 feet or more 
above the coal and the rock cover therefore would offer less difficulty in 


its removal than is commonly the case. 


OvrHER AREAS 


‘There remain for consideration two areas of relatively small size 
located along the outcrop of No. 5 and No. 6.coals in southern Illinois 
beneath which are bodies of coal under shallow cover. These will be 
considered in the order of their geographic position from east to west. 

The first area lies on the west side of the Illinois Central “cut-off” 
near the Williamson-Saline county line in secs. 35 and 36, T. 9 S., R. 4 
E., and in sec. 2, T. 10 S., R. 4 E. The underlying coal is No. 5, and 
its margin has been traced partly across Saline County to the Williamson 
County line by Harrisburg interests. The outcrop of the coal probably 
passes west through the south quarter of sec. 36, swings south and then 
west again through the SE. 14 sec. 35 and the north half of sec. 2. In 
the west half of sec. 2 the cover is heavy close to the outcrop. There is 
probably between 100 and 150 acres of coal available in this tract and it 
lies very close to transportation. 

A much larger tract than that just described is to be found along the 
outcrop of No. 6 coal west of Hallidayboro in Jackson County. ‘This 
tract occupies a position lying between the tracts developed on the north 
by the Black Servant Coal Company, and on the south by the Forsyth 
Coal Company. In an area largely confined to the W. ™% sec. 36 and the 
SW. % sec. 25, T. 7.85 R. 2 W., and the NIWs sec. 1, Do S)S5eRZ 
W., the coal lies at an altitude of 375 feet or above, and the surface has 
an altitude of between 400 and 420 feet. It is possible that coal may 
extend southwest into the E. % sec. 2, T. 8 S., R. 2 W. Drilling along 
the margin of No. 6 coal should seek to discover the position of No. 5 
coal since it seems probable that it is recoverable by stripping in secs. 26 
and 35, T. 7 S., R. 2 W., and 2, T. 8 S., R. 2 W. That No.5 coal may 
be present also at shallow depth in sec. 7, T. 8 S., R. 1 W., south of the 
area occupied by the Forsyth Coal Company, seems probable. 


SUPPLEMENTARY DATA ON THE. COAL AREA IN WILLIAMSON COUNTY 


Since the writing of this report, additional information has been ob- 
tained on an area of coal under light cover in sec. 36, T. 9 S., R. 4 E., and 
In sec. 2, T. 10.S., R. 4 E., Williamson County. This area lies along the 
Williamson and Saline county line near the southeast corner of Crab 
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Orchard and the northeast corner of Stonefort townships. The right of 
way of the Edgewood-Metropolis division of the Illinois Central Railroad 
lies along the east side of the area. “he nearest town, Carrier Mills, is 
314 miles east on the Big Four Railway. 

The area is included in the Harrisburg topographic quadrangle, and 
the mapping of the geology was incident to the preparation of a geological 
map of that quadrangle. “The writer is especially indebted to his assistant, 
Mr. Lloyd G. Henbest, for the field data and the compilation of the map 
Gale WARuO\e 

About 246 acres of coal is thought to be present in the area under a 
cover whose thickness has a ratio of 8 to 1 with respect to the thickness of 
the coal, and an additional 325 acres under a cover with a ratio of 10 to 1. 
The total tonnage available at an average thickness of 414 feet of coal is 
about 414 million tons. 

The outcropping coal is No. 5, the same bed which is extensively 
mined at Harrisburg, Eldorado, and elsewhere in Saline County. It is an 
excellent quality of Illinois coal. ‘The cover of the coal is mainly shale, 
and glacial drift or alluvium. Where the cover is less than 8 to 1, it con- 
sists of about one-half unconsolidated material and one-half shale; where 
the cover is heavier, the drift rarely exceeds 20 feet. In some places, a thin 
bed of limestone one to two feet thick is found in the shale at various dis- 
tances above No. 5 coal. 

The northern boundary of the strippable area is placed at the outcrop 
of a thin coal, called “514” or “5A” (possibly the equivalent of the Briar 
Hill coal of Kentucky®), which lies 50 to 60 feet above No. 5 coal and 
about the same distance below No. 6 coal. 

No. 5 coal in this area is at least 414 feet thick, and at several places 
is reported as 4 feet 8 inches thick.. Its attitude is nearly horizontal. Prob- 
ably small local flexures will be found to be of more importance than the 
general regional northward dip in affecting the depth of overburden. 

Plate VIII indicates the area recommended for testing and also shows 
the locations of coal outcrops and other field data listed in Table 4. It 
will be noted that the district recommended has three divisions: (1) an 
area where the cover has a ratio of 8 to 1 with respect to the thickness of 
the coal;' (2) an area where the ratio is between 8 to 1 and 10 to 1; and 
(3) an area south of the designated outcrop of No. 5 coal within which 
there may be patches of. the coal. The line marking the outcrop of No. 5 
’ coal can be indicated only in a general way. Possibly in places it lies 
slightly north and in other places south of the designated position. In the 
tonnage estimates that have been made, possible bodies of coal south of the 
indicated position of the outcrop of No. 5 coal were not included. ‘The 


8Lee, Wallace, Geology of the Kentucky part of the Shawneetown quadrangle: 
Kentucky Geol. Survey, p. 33, 1916. 
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most desirable body of coal, shown by the shaded portion on Plate VIII, 
probable underlies the eastern part of the area where the ratio of the over- 
burden to the coal is less than 8 to 1. 


About 40 acres of strippable coal was reported to be under option in 


this tract at the time the data were collected in June, 1927. 


Taste 4.—Surface data collected in secs. 35, 36, T. 9 S., R. ¢ EB.; sec. 31, 
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Numbers correspond to the numbers on the map (PI. VIII). 


Sec. 35, T. 9 S., R. 4 E. (Williamson: County) 


Map No. 

1. Outcrops of No. 5A coal and of shale. 

2. No. 5A coal, 10 to 15 feet below surface in shallow well. 

3. No. 5 coal at Will Hill drift mine. Surface altitude at mouth about 450 feet. 


wey ps 


FwWNe 


Altitude of top of coal 445 feet. Slight southard dip. Coal 4 feet 8 
inches thick. 
Two shallow wells. 


Sec. 36, T. 9 S., R. 4 E. (Williamson County) 


Outcrop of No. 5A coal. 

No coal in shallow well. 

Outcrop of No. 5A coal. 

Outcrop of black slate near limestone horizon. 

Water well—exact location uncertain. Surface altitude 440 feet. 27 feet to 
top of No. 5 coal. Drilled through 6 feet of coal without penetrating bed. 
(Part of the 6 feet may be black slate.) 

No information. 

Drill hole: No. 5 coal at 33 feet; over 4 feet thick. 

Drill hole: No. 5 coal at 17 feet; 3 feet 7 inches thick. 

Probably no coal. ‘ 

Drill hole: probably no coal. 


Sec. 31, T. 9 S., R. 5 E. (Saline County) 


Outcrop of No. 5A coal in cut. 

Drill hole: No. 5 coal at 65 feet. 

Drill hole: No coal to 51 feet. 

Probably no coal; shallow well, about 15 feet. 


Sec. 6, T. 10 S., R. 5 E. (Saline County) 


No coal in well; 10 to 20 feet deep. : 


Sec. 1, T. 10 S., R. 4 E. (Williamson County) 


Shaly sandstone struck in water well. No coal at 12 feet. 

Drilled water well; 5 feet of coal reported struck at 165 feet. This is~prob- 
ably No. 2 coal. 

Well at approximately this location; 21 feet deep with 20 inches of coal at 
bottom. Probably thin coal between No. 2 and No. 5 coals. 

Well; no coal. 

Drilled water well 50 feet deep; no coal. 


2, T. 10 S., R. 4 E. (Williamson County) 


Outcrop of shale. Coal in wash, probably from No. 6 coal outcropping on 
the hill to the north, 


Struck No. 5A coal in bottom of 16-foot well in barn lot. 
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Outcrop of sandstone in road. 


Outcrop of shale 


in road. 


Old stripping; No. 5A coal. 


Well 20 feet dee 


p in roof shale of No. 5 (?) coal. 


Old prospect shaft for lead. Coal penetrated at about 20 feet. 
Outcrop of limestone over blue shale. 
Outcrop of shale. 


Drill hole; coal 


reported at 33 to 36 feet. 


Outcrop of shale. 
Exposure of glacial till. 
Outcrop of soft sandstone. 


Exposure of glac 


ial till. 


Outcrop of soft shaly sandstone. 

Shallow well; no coal. 

Shallow well; no coal. 

Well 40 feet deep; no coal. 

Well in barn lot 15 to 20 feet below the house. About 35 feet deep; said 


to have enco 


untered coal. 


Well 20 feet deep; no information. 
Well dug mostly in clay; 15 to 20 feet deep. 


Sec. 


3, T. 10 S., R. 4 E. (Williamson County) 


Exposure of glacial till. 


. Wells; no coal. 


Farm well in sh 
Shallow wells; 
Outcrop of shale 
Well; no coal. 
Drill ‘hole about 


ale; no coal. 
not certain whether coal was encountered. 
and limestone. 


30 feet deep; no coal. 


Well 12 feet deep in till. 
Exposures of glacial till. 
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Map of portion of Saline and Gallatin counties showing outcrop of No. 5 
and No. 6 coals and data regarding the thickness of the overburden.... 
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COAL STRIPPING POSSIBILITIES IN SALINE AND 
GALLATIN COUNTIES NEAR EQUALITY 


By Lloyd G. Henbest 


INTRODUCTION 


In Saline and Gallatin counties within a short distance of the town 
of Equality are several areas underlain by coal at shallow depths. The 
various tracts include about 6000 acres and represent a total of niore 
than 40,000,000 tons of coal. Although mining companies have owned 
the deeper coal for several years, but little interest has been taken in 
the possibility of recovery of the coals along their outcrops by open-cut 
mining. Examination shows, however, that conditions for coal recovery 
are probably as favorable as they are in other regions where strip- 
mining methods have been successfully employed. 

In the area of this report, five tracts which are described separately 
are recommended for prospecting. Two tracts of No. 6 coal and one 
of No. 5 lie north of the Cottage Grove fault, and one tract each of 
Nos. 5 and 6 coal lies to the south of the fault. 
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SOURCES OF INFORMATION 


The geologic data which form the basis of this report were obtained 
from records of coal test borings and water wells and from field ob- 
servations. The records of coal test borings in the western and northern 
parts of the area were supplied by the O’Gara Coal Company, Saline 
County Coal Corporation, and Wasson Coal Company, all of Harris- 
‘burg. For information about coal near Equality the writer is indebted 
to Dr. L. W. Gordon, physician at Equality, who shared the data that 


1 Other reports on coal stripping possibilities in Illinois are: ; 
Culver, H. &., A preliminary report on coal stripping possibilities in 
Illinois: Minois State Geol, Survey Mining Investigations Series Bull. 
28, 1925. 
Cady, Gilbert H., Coal stripping possibilities in southern and south- 
western Illinois: Illinois State Geol. Survey Mining Investigations Series 
Bull. 81, 1927, 
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he and Mr. Hugh Murray, also of Equality, have been collecting for 
several years. 

The rest of the geologic data were obtained from farm wells, local 
coal mines, and outcrops of coal beds or of rocks that have a known 
position relative to the coal beds. There are but few outcrops in the 
area of this report. 

The geologic information is summarized on the map (Plate I) 
and in the Table of Field Data, pages 18-26. 


TOPOGRAP ERY 


The areas recommended for testing are mostly lowlands bordering 
Saline River and its tributaries. Those portions of the tracts rising 
above the lowland are low, rolling hills. In the hills the bedrock is 
close to the surface, but in most of the lowland tracts the bedrock is 
deeply buried under alluvium. 

The alluvial plains lie at elevations between 340 and 380 feet. The 
average water level at the junction of North Fork and Saline River 
is estimated at about 330 feet. The gradient of Saline River is low, 
causing a slow run-off. Sudden and heavy rains occasionally flood the 
lowlands to a shallow depth, but only exceptional floods such as that 
of 1913 would seriously interfere with strip mining in any of the areas 
recommended for testing. With proper precautions all danger from 
floods could readily be avoided. Among the lowland areas, those most 


favorable for open-cut mining are least endangered by possibility of 
inundation. 


GENERAL GEOLOGY 


STRATIGRAPHY® 
The rocks exposed in the vicinity of Equality belong to two quite 
different groups of rock formations. The lower group is the ¢toal- 
bearing or Pennsylvanian system and the upper or mantle rock belongs 
to the Pleistocene (glacial) and Recent systems. 
The Pennsylvanian rocks are much the older and are subdivided 
into the Pottsville, Carbondale, and McLeansboro formations, named : 


2 The areas described are included in the south 1d.0: 

* = > d part of Eldorado quadrangle 
ae the nor th part of Equality quadrangle tonosranhic maps which may be ob- 
ained for ten cents each by addressing a request to the Chief, State Geological 
ep Urbana, Illinois, or to the Director, U. S. Geological Survey, Washington, 


Peete Pennsylvanian rocks are deseribed im greater detail in the following re- 


Cady, G, H., Coal resources of District V: Illinois State Geol. Survey Coal Min- 
ing Investigations Bull. 19, 1919, 


Butts, Charles, Geology and mineral resources of the Equality-Shawneetow 
area: Illinois State Geol. Survey Bull, 47, 1925. ‘ ars 


~~  e 


“- 


COAL STRIPPING POSSIBILITIES NEAR EQUALITY 9 


in the order of deposition. The Pennsylvanian rocks are mostly shales 
and sandstones but include beds of limestone, clay, and coal. Numerous 
coal beds exist throughout the Pennsylvanian strata, but only a few are 
thick enough to be mined under present economic conditions. In the 
vicinity of Equality the thickest beds of coal are in the Carbondale 
formation. The Herrin (No.-6) coal is at the tep and the Harrisburg 
(No. 5) coal is 110 to 120 feet below the top of the formation. The 
Herrin coal is locally known as “No. 7” and the “Bench Coal’’. 

The mantle rock of the region is alluvium which varies greatly in 
thickness and composition, depending upon the topographic position 
of the deposits. In the valleys the alluvium is composed of gravel, 
sand, clay, and possibly some loess,* in various associations. The thick- 
ness is greatest in Saline River valley south and southwest of Equality 
where in places it exceeds 100 feet. The mantle rock in the upland 
and hilly tracts is mostly loess but consists partly of residual clay, sand, 
and gravel derived by weathering processes from the Pennsylvanian 
rocks. The loess has an average thickness of about 10 feet, though in 
some places it may be as much as 20 feet thick. 


IcnEous Rocks 

Igneous dikes have been encountered in coal mines near Harco, 
Carrier Mills, Harrisburg, and Eldorado. The only dike known within 
this area was encountered in Mine No. 6 of the Saline County Coal 
Corporation at the west side of sec. 35, T. 8 S., R. 7 E. It trends 
N. 20°£ W., and has been traced about three-fourths of a mile in this 
mine. Apparently the same dike was penetrated in Mine No. 8 of the 
O’Gara Coal Company in the SW. % sec. 22, T. 8S., R. 7 E. 

The dikes commonly are accompanied by little or no vertical dis- 
placement; however, they may he associated with the system of faults 


that are nearly parallel to them although the dikes and faults are not 


known to be so associated. 

The dike in Mine No. 6 is about 8 feet thick (exclusive of minor 
extensions) at the base of the coal bed, but widens out to about 20 
feet at the top of the coal. The dike probably does not greatly exceed 
these dimensions at any place. The zone of altered coal is not more 
than 25 feet wide. 

No stirface exposures of dikes have been found in Saline and 
Gallatin counties north of the hills although efforts have been made 
to discover them above places where they have been encountered in 


4 Loess is a wind-transported, ocher-yellow silt that commonly contains fossil 
snail shells. 
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coal mines. The dike rock is thought to be very deeply weathered, an 
opinion supported by the composition of similar rock exposed in Hardin 
County. 

If dikes exist in the areas recommended for prospecting, they 
probably are too deeply weathered and too narrow to affect stripping 
operations seriously. 


STRUCTURE 


The rock layers in most of the area are inclined northward 50 to 
100 feet per mile but local variations occur near faults. 

An anticlinal structure in the NW. 4 T. 9 S., R. 7 E., lies be- 
tween Grayson, Cottage Grove, and Equality and is terminated on the 
south by the Cottage Grove fault. The anticlinal structure is indicated 
by the altitude of the coal in several wells and by the dip of the coal 
in the mine at Grayson. The outline of the anticline is delineated fairly 
well by the northward swing of the outcrop of No. 6 coal (Pl. 1). The 
steepest dip is toward the north. 

The Cottage Grove fault is supposed to be about 12 miles long, 
extending from near Equality through a mine north of Harrisburg. 
The maximum displacement is in secs. 14 and 15, T.9 S., R. 7 E., where 
No. 6 coal is displaced vertically 185 feet between two points about 2000 
feet apart. This displacement causes a repetition of the outcrop of No. 
6 coal north and south of the fault. 

A fault was encountered near the center of the E. % sec. 35, T.85., 
R. 7 E., when the main east entry was being driven for Mine No. 6 
of the Saline County Coal Corporation, but it is not known to extend 
to the line of outcrop. The downthrow is said to be on the east and 
the displacement is reported as 12 feet. : 


AREA 1 
No. 6 Coat Nortu or Equality 


LOCATION AND TRANSPORTATION FACILITIES a 


North of Equality and east of the Louisville and Nashville Rail- 
road (Pl. 1), in secs. 1 and 2, T. 9 S., R. 7‘E., and in: secs. 3 to 10; 
T.9S., R. 8 E., is about 2400 acres of No. 6 coal in which the over- 
burden is less than ten times the thickness of the coal. An additional 


1000 or more acres of coal has'an overburden ten to fourteen times the 
thickness of the coal. : 
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Two railroads are near the tract recommended for prospecting. 
The Louisville and Nashville Railroad crosses the west end of the area 
as mentioned above and the Shawneetown division of the Baltimore and 
Ohio Railroad which extends from Beardstown to Shawneetown is 
about two miles from the east end. No place in the tract is more than 
three miles from a railroad. 


THICKNESS AND CHARACTER OF THE COAL 


No. 6 coal in this tract is thought to have the common thickness 
of 4% feet. This is the thickness reported for two drill holes in sec. 
1, 1. 9'S., R. 7 E., and for two drill holes in sec. 4, T. 9 S., R. 8 E. 
One drill hole in the former section is reported to have passed through 
4 feet 10 inches of coal. Estimates of the strip-coal resources of this 
area are based on an assumed thickness of 4% feet. 

In most of the area the coal is probably well preserved from the 
effects of weathering by a covering of shale which separates the coal 
from the limestone cap rock and the porous sandstone above. This 
sandstone, because of its porosity, does not protect the coal from weath- 
ering as does the shale, especially where the hard rock cover is only a 
few feet thick. 

A water well, not shown on the map, and a test boring for No. 6 
coal in the NW. % sec. 9, T. 9 S., R. 8 E., located about 500 to 600 
feet apart in a north-south direction, are both reported to have en- 
countered decayed coal. The belt of weathered coal is thought to be 
exceptionally wide here because the sandstone extends to or nearly to 
the top of the coal and cuts out the usual shale cover. At the exposure 
of No. 6 coal in the bed of North Fork, Saline River, NE. % sec. 9, 
T.9S., R. 8 E., the sandstone lies directly upon the coal. Here, how- 
ever, the sandstone is thick and the coal appears to be well preserved. 


THICKNESS AND CHARACTER OF THE OVERBURDEN 


The overburden in the upland and intermediate tracts is mostly 
loess. The usual thickness of the loess is 10 to 15 feet but it may vary 
considerably. East of North Fork, Saline River, the loess is widely 
distributed and probably composes a large part of the alluvium. In 
the lowlands the upper 10 to 30 feet of the overburden is alluvium. 
The lower portion of the overburden is consolidated rock. Sand- 
stone composes about one-third to two-thirds and limestone and shale 
the rest wherever the cover of solid rock is less than 40 feet thick. 
The shale is more or less sandy. The limestone varies up to six feet 
thick, averaging about three feet. The limestone is close above the 
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coal and is commonly called the cap rock of No. 6 coal. It has been 
named the Herrin limestone by Cady.° The sandstone is massive, 
cross-bedded and friable and is believed to form fully half of the entire 
cover in secs. 4 and 9, T.9S., R. 8 E. 

The great thickness of sandstone above No. 6 coal is the chief im- 
pediment to profitable stripping in the area. The hardness of the sand- 
stone varies from place to place because of differences in its composition 
and also because of variations in weathering and secondary cementation. 


ESTIMATE OF RESOURCES 


The following table shows the probable acreage and amount of 
strippable coal in each section. 
feet and the acre-tons 7965. 


\ 


TABLE 1—Resources of coal No. 6 north of Equality 


The thickness is assumed to be 4% 


0 8 8 10 10 14 

Location Cover — to — Cover — to — Cover — to — 

1 sh Las 1 1 1 1 
Sec. Twp. Range] Acres | Tonnage? Acres | Tonnage? | Acres | Tonnage? 

S E 

3a 8) 8 60 478,000 100 796,000 95 757,000 
4 9 8 120 956,000 103 820.000 400 3,186,000 
5 9 8 60 478,000 125 996,000 190 1,513,000 
6 9 8 140 1,115,000 85 677,000 160 1,274,000 
7 9 8 255 2,031,000 155 1,235,000 eee 
8 9 8 85 677,000 5 AO 000 ss. Ee ane etertcan 
9a 9 8 175 1,394,000 13 104,000 Re al(P ete ey = 2 
10 9 8 155 1,235,000 95 757,000 70 ,, 958,000 
11 9 8 50 398,000 35 279,000 35 279,000 
14 9 8 130 1,035,000 sane ilaty, Lipete eee Peer Te) scx pinks: 
1 9 7 235 1,872,000 120 956,000 85 677,000 
2 g) 7 45 358,000 35 279: 000K A 2° 225 leaner 
12 9 i, 30 239,000 45 358,000. er eet 
Total 1540 12,266,000 916 7,297,000 1035 8,244,006 


Grand total: 3491 acres: 27,807,000 tons. 


a Area very uncertain. 


6 To the nearest thousand. 


5 Cady, Gilbert H., The areal eroleey of Saline County: Trans. Illinois State 


Acad. Sci., vol. 19, pp. 


250-273, 19 
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AREA 2 
No. 6 Coat Nort of THE, CorracGe Grove Fautt 


LOCATION AND TRANSPORTATION FACILITIES 

North of the Cottage Grove fault and west of the Louisville and 
Nashville Railroad is a tract of 1400 to 1500 acres where the over- 
burden is less than 50 feet thick. ‘This area is in sections 2, 3, 9, 10, 11, 
and 14,7. 9S., R. 7 E., Saline County. The belt of shallow coal is 
about three miles long and half a mile wide. 

The whole tract lies “within three miles of the Louisville and 
Nashville Railroad. The west end of the tract is three and a half miles 
from the Cleveland, Cincinnati, Chicago, and St. Louis Railroad, Cairo 
division. 


THICKNESS AND CHARACTER OF THE COAL 

No. 6 coal is 4 to 5 feet thick in this area, the average is probably 
4 feet 8 inches. Coal of this thickness will provide 8000 tons per acre 
if it is entirely recovered. At the abandoned Davis mine, near the 
center of the NE. 4% SW..% SE. % sec. 10, T.9S., R. 7 E., two thin 
clay seams were reported to be present in the coal. Records of drilling 
in the area do not, however, indicate the presence of important clay 
seams in the coal. Even the characteristic “blue band” which ordinarily 
lies about one foot above the bottom of the coal seam is not recorded, 
although it is probably present. 

There appears to be no available information about the chemical 
character of No. 6 coal in this general region, but it is supposed to be 
somewhat higher in ash and sulfur than No. 5 coal which is more com- 
monly mined in the Equality-Cottage Grove region. 


THICKNESS AND CHARACTER OF THE OVERBURDEN 


The character of the overburden varies greatly because the present 
land surface does not correspond, except in a general way, to the sur- 
face of the hard rocks below the alluvium and yellow silt; therefore, 
in the absence of records from closely spaced test-borings, it is im- 
possible to make accurate estimates of the kind and the amount of 
overburden. The overburden where less than eight times the thickness 
of the coal consists'on the average of about one-third clay and silt, one- 
half shale and sandstone, and one-sixth limestone and “slate”. On the 
uplands a considerable part of the limestone cap rock is probably sep- 
arated into blocks, due to solution by ground-water along joint-cracks. 
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Such blocks could probably be removed without much blasting. The 
cap rock is thought to be exposed in a ditch in the SE. 4 SE. % sec. 2, 
T.9S.,R.7 E. In the Davis mine, mentioned above, the black “slate” 
or shale roof of the coal bed contains large concretions or “nigger- 
heads”. The weathered limestone and the concretionary shale make a 
poor roof for shallow subsurface mining. The maximum thickness 
of the first bed of sandstone above the coal as shown by drill records 
is 25 feet, and the minimum thickness recorded is less than 15 feet. 
The sandstone is poorly cemented and not very hard. 

Where the overburden of hard rock exceeds 40 feet a second lime- 
stone and sandstone occur. The second limestone is probably the Bank- 
ston Creek limestone of the Harrisburg region. This limestone is thin 
but is persistent in certain localities. It may be observed in outcrop 
along the road near the center W. % sec. 9, T. 9 S., R. 7 E., where 
the base of the overlying sandstone is also exposed. The full thickness 
of the upper sandstone is possibly as much as 15 feet. It is thought to 
be lenticular and would probably not be encountered everywhere in the 
same thickness. 

ESTIMATE OF RESOURCES 

The area underlain by No. 6 coal, in which the overburden is less 
than eight times as thick as the coal, is estimated at about 970 acres 
and the coal resources are about 8,000,000 tons. In addition there 
are about 500 acres in which the overburden is between eight and ten 
times the thickness of the coal and in which the coal resources are about 
4,000,000 tons. 

AREA 3 


No. 6 Coat SourH oF THE CoTTaAGE GRovE FAULT 


Attention has already been directed to the extension of No. 6 coal 
south of the Cottage Grove fault and west of Equality as shown on 
Plate I. Most of this coal is known to be concealed beneath a thick 
cover of alluvium, but small areas were found that have an overburden ° 
less than eight times the thickness of the coal. 


LOCATION AND TRANSPORTATION FACILITIES 


The outcrop of No. 6 coal extends through secs. 14 to 22, T. 9 S., 
Ra / H., and séc. 13, -T.20.S..ReG E., but neither of the small areas 
of strippable coal extends into-secs. 13 and 14 (Pl. I). 

' The areas are two to four and a half miles from the Louisville and 
Nashville Railroad and are four to five miles from the Cleveland, Cin- 
cinnati, Chicago and St. Louis Railroad, Cairo division. 
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THICKNESS AND CHARACTER OF THE COAL 
The thickness of the coal ranges from 4 to 5 feet. An excep- 
tional thinness of 29 inches was reported in sec. 18, but it is probable 
that the average thickness is 4% feet. The estimates of resources are 
based upon that thickness. 


THICKNESS AND CHARACTER OF THE OVERBURDEN 


Where the overburden is less than 50 feet thick about two-fifths 
of it is composed of yellow silt and alluvium and the rest is hard rock. 
The hard rock consists of a lenticular, cross-bedded sandstone, 0-25 
feet thick, averaging 10 feet; limestone 0-6 feet thick, averaging 3-4 
feet; and shale. ‘The sandstone is notably variable in thickness and 
probably also in hardness. The presence and character of the sandstone 
can not be predicted except by systematic exploration with a drill. The 
limestone is absent in some places and may be absent where the sand- 
stone is thickest. 

ESTIMATE OF RESOURCES 

In secs. 17, 18, 19, and 20, T. 9. S., R. 7 E., it is estimated that 
there are about 240 acres of No. 6 coal where the cover is less than 35 
feet thick. The thickness of No. 6 coal is assumed to be 4% feet, 
which makes 7965 acre-tons of coal; therefore the amount for 240 acres 
is almost 2,000,000 tons. In the same vicinity about 185 acres of coal 
lie at a depth of 35 to 45 feet. The total resources of this area are 
almost 1,500,000 tons. The total estimate of all the coal at a depth 
of less than 45 feet is about 3,400,000 tons. 

In secs. 15, 16, 21, and 22, is an area of 100 acres where the cover 
over No. 6 coal is less than 35 feet thick, and 120 acres where it is 
~ between 35 and 45 feet thick. Under the 100-acre area there are about 
796,000 tons of coal. Under the 120-acre area there are about 956,000 
’ tons. The total resources of the area recommended for testing then are 
about 1,750,000 tons.. The figures for the acreage are considered to be 
nearer a maximum than a minimum estimate. 


AREA 4 


No. 5 Coat SoutH oF THE CoTTaGE Grove FAULT 


LOCATION 
Inpseess 195.20) 21, and 22,9 SR: 7 E., No. 5 coalloutcrops 
under the thick alluvium of the Saline River valley. The line of outcrop: 
is shown on Plate I. \ 
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THICKNESS AND CHARACTER OF THE COAL 
The usual thickness of the coal is from 4 to 5 feet. An exceptional 
thickness of 8 feet was found in one test hole located in sec. 21, T.9 S., 
R. 7 E., but in sec. 19 two tests showed respectively only 12 and 26 
inches. These wide differences have been disregarded and the estimates 
of tonnage given below are based on an assumed average thickness of 
41% feet or 7965 acre-tons. 


THICKNESS AND CHARACTER OF THE OVERBURDEN 


The overburden is nowhere less than ten times the thickness of the 
coal and only in a very small area is the ratio less than 12:1. About 
450 acres of coal are overlain by an overburden less than twenty times 
the thickness of the coal. 

The cover is composed mainly of alluvium. At the south margin 
of coal No. 5 the alluvium is 90 to 120 feet thick, and the same thickness 
probably continues northward except near the low hills that stand as 
islands of Pennsylvanian rocks in the surrounding alluvium. Wherever 
the coal remains covered by the original rocks it is probably of good 
quality, because the roof shales of the coal are almost impervious to 
water. No very hard rocks exist in the 450-acre tract, if the roof is 
of the usual kind. 


ESTIMATE OF RESOURCES 


The coal present beneath the 450-acre tract in the S. % secs. 19, 
20, and 21 is estimated to be over 3,500,000 tons. Most of the coal 
is owned by the O’Gara Coal Company. 


AREA 5 
No. 5 Coat Nortu or THE CoTTaGE GRovE FAULT 
LOCATION AND TRANSPORTATION FACILITIES 


Due to the anticlinal structure in the NE. 4 T. 9 S., Rv7 E, 
described on page 10, No. 5 coal probably rises nearly to the surface” 
in the central portion of secs. 12 to 14, and in sec. 18, T.9 S., R. 8 E. 
The area is crossed by the Louisville and Nashville Railroad. 


THICKNESS AND CHARACTER OF THE COAL 


The thickness and character of the coal can be predicted only on 
the basis of records of tests and mining operations in adjacent areas. 
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From this informaton the coai is estimated to be between 4 and 5 feet 
thick. It is possible that the coal in parts of this area may be much 
fractured and affected by igneous activity and faults. 


‘THICKNESS AND CHARACTER OF THE OVERBURDEN 

The absence of any reliable sources of information within the 
tract makes it impossible to predict accurately the thickness and char- 
acter of the overburden. Judging by adjacent areas where the condi- 
tions are well known,.most of the overburden is thought to be alluvium 
and the rest shale. There are probably no thick sandstones or lime- 
stones where the cover of Pennsylvanian rocks is less than 30 feet 
thick. The total thickness of the overburden is probably not less than 
35 feet at any place. 


ESTIMATE OF RESOURCES 

It appears possible that there are 300 to 600 acres of coal at a 
depth of less than 60 feet in this area. If the supposition is correct, 
the resources of shallow coal are from 2,000,000 to 5,000,000 tons. 

Due emphasis should be placed on the fact that in estimating the 
resources and position of No. 5 coal in this tract no direct or reliable 
information about the coal was obtainable. The structure and position 
of No. 5 and No. 6 coals in the adjacent areas are almost the only basis 
for recommending the testing of this tract. 


NEAR EQUALITY 
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PUBLICATIONS 
ILLINOIS MINING INVESTIGATIONS 


Illinois State Geological Survey Division 
Urbana, Illincis 


Se a report on organization and method of investigations, 

1918. 

Chemical study of Illinois coals, by S. W. Parr, 1916. 

Coal resources of District I (Longwall), by G. H. Cady, 1915. 

Coal resources of District VU, by Fred H. Kay, 1915. 

Coal resources of District VIII (Danville), by Fred H. Kay and 
K. D. White, 1915. 

Coal resourees of District VI, by G. H. Cady, 1916. 

Coal resources of District IT (Jackson Co.), by G. H. Cady, 1917. 

Surface subsidence in Illinois resulting from coal mining, by Lewis 
E. Young, 1916. 

Tests on clay materials available in Illinois coal mines, by R. T. 
Stull and R. K, Hursh, 1917. 

Coal resources of District V, by G. H. Cady, 1919. 

Carbonization of Illinois coals in inclined gas retorts, by F. K. 
Ovitz, 1918. 

The manvfacture of retort coal-gas in the central states, using low- 
sulphur cecal from Illinois, Indiana, and western Kentucky, by 
W. A. Dunkley and W. W. Odell, 1918. 

Water-gas manufacture with central district bituminous coals as 
generator fuel, by W. W. Odell and W. A. Dunkley, 1918. 

Mines producing low-sulphur coal in the central district, by G. H. 
Cady, 1919. 

Water-gas operating methods with central district bituminous coals 
as generator fuel. A summary of experiments on a commercial 
scale, by W. A. Dunkley and W. W. Odell, 1919. 

Gas purification in the medium-size gas plants of Illinois, by W, A. 
Dunkley and C. E. Barnes, 1920. 

Coal resources of District IV, by G. H. Cady, 1921. 


. Analyses of Illinois coals, conipiled by G. W. Hawley, 1923. 


Preliminary report on coal stripping possibilities in Illinois, by 
Harold E. Culver, 1925. 

Coal resources of District III; by Harold FE. Culver, 1925. 

Coal losses in Illinois, by C. A, Allen, 1925. 

Coal stripping possibilities in southern and southwestern Illinois, by 
G. B. Cady, 1927. 

Coal stripping possibilities in Saline and Gallatin counties near 
Equality, by L. G. Henbest, 1929. 


Engineering Experiment Station 
‘Urbana, Illinois 


Coal mining practice in District VIII (Danville), by S. O, Andros, 

Coal mining practice in District VII, by S. O. Andros, 1914. 

Coal mining practice in District I (Longwall), by S. O. Andros, 1914. 

Coal mining practice in District V, by S. O. Andros, 1914. 

Coal mining practice in District II, by S. O. Andros, 1914. 

Coal mining practice in District VI, by S. O. Andros, 1914. 

Coal mining practice in District Ill, by S. O. Andros, 1915, 

Coal mining practice in District 1V, by S. O. Andros, 1915. 

Coal mining in Illinois, by S. O. Andros, 1915. (Complete resumé of 
all the district reports.) 

Subsidence resulting from mining, by L. ©. Young and H. H. Stoek, 
1916. 

Percentage of extraction of bituminous coal with special reference to 
Illinois conditions, - by C. M. Young, 1917. 

Panel system of coal mining, by C. M. Young, 1919. 

Some conditions affecting the usefulness of iron oxide for city gas 
purification, by W. A. Dunkley, 1921. 


‘The distribution of the forms of sulphur in the coal bed, by H. F. 


Yancey and Thomas Fraser, 1921. 

A study of coal mine haulage in Illinois, by H. H. Stoek, J. R. 
Fleming and A. J. Hoskin, 1922. 

Power studies in Illinois coal mining, by A. J. Hoskin and T. Fraser, 

A study of skip hoisting in Illinois coal mines, by A. J. Hoskin, 1925. 

Measurement of air quantities and energy losses in mine entries, 
Part I, by A. C. Callen and C. M. Smith, 1926. 

Measurement of air quantities and energy losses in mine entries, 
Part II, by A. C. Callen and C. M. Smith, 1927. 

Measurement of air quantities and energy losses in mine entries, 
Part Ill, by A. C. Callen and C. M. Smith, 1928, : 


Bulletin 72. 
Bulletin 83. 
Bulletin 99. 
Bulletin 102. 
Bulletin 137. 


Bulletin 138. 
Bulletin 203. 


Bulletin 234. 
Bulletin 238. 


U. S. Bureau of Mines 
Washington, D. C. 


Occurrence of explosive gases in coal mines, by N. H. Darton, 1915. 

The humidity of mine air, by R. Y. Williams, 1914. 

Mine ventilation stoppings, by R. Y. Williams, 1915. 

The inflammability of Illinois coal dusts, by J. K. Clement and lL. A. 
Scholl, Jr., 1916. 

Use of permissible explosives in the coal mines of Illinois, by J. R. 
Fleming and J. W. Kester, 1917. 

Coking of Illinois coals, by F. K. Ovitz, 1917. 

Central district bituminous coals as water-gas generator fuel, by 
WwW. W. Odell and W. A, Dunkley, 1924. 

The screen sizing of coal, ores and other minerals, by BH. A. Holbrook 
and Thomas Fraser, 1924. 

Subsidence due to coal mining in Illinois, by C. A. Herbert and 

J. Rutledge, 1927. 


Technical Paper 190. Methane accumulations from interrupted ventilation, with 


special reference to coal mines in Illinois and Indiana, by H. I. 
Smith and Robert J. Hamon, 1918. 


Technical Paper 246. Water-gas apparatus and the use of central district coal as 


generator fuel, by William W. Odell, 1921. 


Technical Paper 268. Preparation and uses of tar and its simple crude derivatives, 


by W. W. Odell, 1922. 


Technical Paper 284. Coal and coke mixtures as water-gas generator fuel, by 


W. W. Odell, 1921. 


Technical Paper 304. Water-gas tar emulsions, by W. W. Odell, 1928. 
Technical Paper 326. Fires in steamship bunker and cargo coal, by H. H. Stoek, 
92% 
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Technical Paper 330. Small hose streams for fighting mine fires, by L. D. Tracy 


and R. W. Hendricks, 1924. 


Technical Paper 532. Conditions affecting the activity of iron oxides in removing 


hydrogen sulphide from city gas, by W. A. Dunkley and R. D. 
Leitch, 1924, 


Technical Paper 335. Bituminous coal as generator fuel in large water-gas sets 


with waste-heat boilers, by W. A. Dunkley, 1925. 


Technical Paper 361. Cleaning tests of central Illinois coal, by Thomas Fraser 


and H. F. Yancey, 1925, 
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